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Qrxv ￿wxglrqv gdqv fh sdslhu od uhodwlrq hqwuh oh uhqghphqw hw oh ulvtxh srxu
ohv pdufk￿v gh wdx{ vxu o*hxur0groodu/ o*hxur0pdun hw o*hxur0iudqf/ gh 4<:8 ª 4<<:1
Qrxv whvwrqv od uhodwlrq hqwuh o*h{fºv gh uhqghphqw gh sruwdjh hw od yrodwlolw￿
ª sduwlu g*xqh prg￿olvdwlrq DUFK0lq0Phdq1 Qrxv wurxyrqv wrxw g*derug txh
od yduldqfh frqglwlrqqhooh ￿yroxh vhorq xqh g|qdpltxh qrq0vwdwlrqqdluh/ tx*lo
q*h{lvwh sdv g*h￿hwv g*dv|p￿wulh ghv fkrfv gh uhqghphqw vxu od yduldqfh hw txh od
glvwulexwlrq frqglwlrqqhooh od soxv dgdsw￿h hvw od orl gh Vwxghqw srxu o*hxur0groodu
hw od JHG srxu o*hxur0pdun hw o*hxur0iudqf1 Qrxv rewhqrqv doruv txh od phloohxuh
uhodwlrq hqwuh o*h{fºv gh uhqghphqw hw oh ulvtxh hvw rewhqxh oruvtxh oh ulvtxh hvw
uhsu￿vhqw￿ sdu oh orjdulwkph gh od yrodwlolw￿ srxu ohv wurlv pdufk￿v1 Ilqdohphqw/
ohv hvwlpdwlrqv gx udwlr uhqghphqw0ulvtxh vrqw soxv idleohv txh fhoohv rewhqxhv
ª sduwlu ghv uhqghphqwv erxuvlhuv/ pdlv gx p￿ph ruguh txh fhoohv lvvxhv ghv
uhqghphqwv prq￿wdluhv hw reoljdwdluhv1
Devwudfw
Lq wklv sdshu/ zh vwxg| wkh uhzdug0wr0ulvn udwlr/ xvlqj prqwko| hxur0groodu/
hxur0pdun dqg hxur0iudqf whup vwuxfwxuhv ehwzhhq 4<:8 dqg 4<<:1 Zh whvw wkh uh0
odwlrqvkls ehwzhhq h{fhvv kroglqj uhwxuq dqg yrodwlolw| lq dq DUFK0lq0Phdq iud0
phzrun1 Zh ￿uvw rewdlq wkdw wkh frqglwlrqdo yrodwlolw| glvsod|v d qrq0vwdwlrqdu|
sdwwhuq/ wkdw wkhuh lv qr dv|pphwulf h￿hfwv iurp vkrfnv wr yrodwlolw|/ dqg wkdw
wkh frqglwlrqdo ghqvlw| lv zhoo uhsuhvhqwhg e| d vwxghqw*v w glvwulexwlrq iru wkh
hxur0groodu dqg e| d JHG iru wkh hxur0pdun dqg wkh hxur0iudqf1 Zh wkhq ￿qg
wkdw wkh ehvw uhodwlrq ehwzhhq h{fhvv uhwxuq dqg ulvn lv rewdlqhg zkhq wkh ulvn
lv uhsuhvhqwhg e| wkh orjdulwkp ri wkh frqglwlrqdo yrodwlolw|1 Odvw wkh hvwlpdwhv
ri wkh uhzdug0wr0ulvn udwlr duh orzhu wkdq wr wkrvh rewdlqhg lq suhylrxv hpslulfdo
vwxglhv rq vwrfn uhwxuqv exw vlplodu wr wkrvh rewdlqhg rq prqhwdu| dqg erqg
uhwxuqv1
Prwv0fo￿v = Vwuxfwxuh sdu whuph ghv wdx{ g*lqw￿u￿w/ Udwlr uhqghphqw0ulvtxh/ Pr0
gºoh DUFK0lq0Phdq1
Fodvvl￿fdwlrq MHO = H76/ J441
WEdqtxh gh Iudqfh/ 74046<4 Fhqwuh gh uhfkhufkh/ 64 uxh Furl{ ghv Shwlwv Fkdpsv/ :837< Sdulv/
Iudqfh/ w￿o1 = 340750<507<0;</ id{ = 340750<505:099/ H0pdlo = hmrqghdxCedqtxh0iudqfh1iu1
44 Lqwurgxfwlrq
Od uhodwlrq hqwuh oh uhqghphqw g*xq dfwli hw vrq ulvtxh hvw fhqwudoh gdqv od soxsduw
ghv prgºohv g*￿ydoxdwlrq g*dfwli1 Hooh uhsrvh vxu o*lg￿h txh o*h{fºv gh uhqghphqw g*xq
wlwuh ulvtx￿/ f*hvw0ª0gluh oh uhqghphqw vxsso￿phqwdluh rfwur|￿ sdu fhw dfwli sdu udssruw
ª o*dfwli vdqv ulvtxh/ grlw g￿shqguh gx ulvtxh hqfrxux sdu od g￿whqwlrq gh o*dfwli1 Sdu
h{hpsoh/ gdqv oh prgºoh gh fkrl{ gh sruwhihxlooh/ g￿yhorss￿ qrwdpphqw sdu Pdunr0
zlw} +4<85 hw 4<8<,/ o*lqyhvwlvvhxu v￿ohfwlrqqh vrq sruwhihxlooh rswlpdo hq irqfwlrq gx
uhqghphqw dqwlfls￿ hw gh od yduldqfh gx uhqghphqw/ vhorq oh fulwºuh hvs￿udqfh0yduldqfh1
Od iurqwlºuh g*h!flhqfh/ fruuhvsrqgdqw ª o*hqvhpeoh ghv sruwhihxloohv rswlpdx{ srxu
xq qlyhdx gh ulvtxh grqq￿/ hvw doruv g￿￿qlh ª sduwlu g*xqh uhodwlrq srvlwlyh hqwuh oh
ulvtxh +ª wudyhuv od yduldqfh/ rx o*￿fduw0w|sh, hw oh uhqghphqw dqwlfls￿1
Oh Fdslwdo Dvvhw Sulflqj Prgho +rx FDSP,/ ￿oderu￿ sdu Vkdush +4<97, hw Olwqhu
+4<98,/ ￿wdeolw hq rxwuh txh oh uhqghphqw hvs￿u￿ g*￿txloleuh/ qrw￿ ￿￿ @HU￿/ srxu xq
dfwli ulvtx￿ lqglylgxho l/ hvw gluhfwhphqw ol￿ dx uhqghphqw hvs￿u￿/ qrw￿ ￿6 @HU6/g x
sruwhihxlooh gh pdufk￿4/ ª wudyhuv od idphxvh uhodwlrq g￿￿qlvvdqw oh frh!flhqw ehwd
g*xq wlwuh =
￿￿ @ u .￿￿ +￿6 ￿ u, dyhf ￿￿ @
fry+U￿>U 6,
Y+U6,
r￿ u hvw oh wdx{ g*lqw￿u￿w vdqv ulvtxh/Y+{, hvw od yduldqfh gh { hw fry+{>|, od fryduldqfh
hqwuh { hw |1 Oh ulvtxh g*xq dfwli lqglylgxho fruuhvsrqg doruv ª od frqwulexwlrq gh fhw
dfwli dx ulvtxh gx sruwhihxlooh gh pdufk￿ hw qrq sdu vd sursuh yduldqfh1 Od uhodwlrq
su￿f￿ghqwh vh u￿fulw hq h￿hw =
￿￿ @ u . * fry+U￿>U 6,
dyhf * @+ ￿6 ￿ u,@Y+U6, lqg￿shqgdqw gh o*dfwli l1
Oh FDSP ￿wdeolw ￿jdohphqw/ vhorq oh wk￿ruºph gh v￿sdudwlrq ghv ghx{ irqgv
g*lqyhvwlvvhphqw/ txh wrxw sruwhihxlooh rswlpdo shxw ￿wuh uhsu￿vhqw￿ frpph xqh frp0
elqdlvrq gh o*dfwli vdqv ulvtxh hw gx sruwhihxlooh gh pdufk￿1 Rq rewlhqw doruv od gurlwh
gh pdufk￿ +Fdslwdo Pdunhw Olqh,/ txl g￿￿qlw od uhodwlrq olq￿dluh hqwuh oh uhqghphqw
hvs￿u￿ gh fh sruwhihxlooh rswlpdo ￿R hw vd yrodwlolw￿ ￿R =
￿R @ u .￿￿ R +4,
dyhf ￿ @+ ￿6 ￿u,@￿6 lqg￿shqgdqw gx sruwhihxlooh s1 Od shqwh gh od uhodwlrq/ ￿/ hvw
lqg￿shqgdqwh gx sruwhihxlooh frqvwlwx￿ hw hvw vrxyhqw g￿qrpp￿h oh ￿sul{ gh pdufk￿ gx
ulvtxh￿1 Oh ulvtxh gx sruwhihxlooh hvw fhwwh irlv g￿￿ql frpph od yrodwlolw￿ gx uhqghphqw
gx sruwhihxlooh hw qh g￿shqg sdv gh vrq ￿yhqwxhooh fruu￿odwlrq dyhf oh sruwhihxlooh gh
pdufk￿1
Xqh dssurfkh dowhuqdwlyh gh od uhodwlrq hqwuh oh uhqghphqw hw oh ulvtxh shxw ￿wuh
irqg￿h vxu oh prgºoh gh ghpdqgh g*dfwliv +Wrelq/ 4<8;,/ gdqv ohtxho xq djhqw uh0
su￿vhqwdwli pd{lplvh o*xwlolw￿ hvs￿u￿h gh vd ulfkhvvh ixwxuh hq irqfwlrq gh od sduw gh
vrq sruwhihxlooh d￿hfw￿h gdqv ohv gl￿￿uhqwv dfwliv glvsrqleohv1 Oh yhfwhxu ghv uhqgh0
phqwv hvs￿u￿v hvw qrw￿ ￿ hw od pdwulfh gh yduldqfh0fryduldqfh ghv uhqghphqwv hvw
qrw￿h ￿1 Vrxv fhuwdlqhv k|srwkºvhv frqfhuqdqw od irqfwlrq g*xwlolw￿ hw oh frpsru0
whphqw gh o*djhqw ylv0ª0ylv gx ulvtxh/ o*lqyhvwlvvhxu pd{lplvh oh fulwºuh hvs￿udqfh0
yduldqfh ￿R ￿ b
2￿2
R/r ￿￿ hvw oh ghju￿ g*dyhuvlrq srxu oh ulvtxh1 Od u￿vroxwlrq gh fh
4Oh sruwhihxlooh gh pdufk￿ hvw oh sruwhihxlooh grqw ohv sduwv g￿whqxhv gdqv ohv gl￿￿uhqwv dfwliv glv0
srqleohv vrqw ￿jdohv ª fhoohv revhuy￿hv gdqv oh pdufk￿ +fruuhvsrqgdqw dx{ fdslwdolvdwlrqv erxuvlºuhv,1
5sureoºph grqqh ohv sduwv ￿￿ ghpdqg￿hv sdu o*lqyhvwlvvhxu srxu ohv gl￿￿uhqwv dfwliv l/
vrlw ￿ @ ￿
b￿3￿+￿ ￿uh,/r ￿h hvw oh yhfwhxu frorqqh gh 41 Rq ￿wdeolw doruv od uhodwlrq
vxlydqwh hqwuh o*h{fºv gh uhqghphqw hvs￿u￿ gx sruwhihxlooh hw oh ulvtxh gx sruwhihxlooh =
￿R @ u . ￿￿ 2
R1+ 5 ,
Oh uhqghphqw gx sruwhihxlooh g￿shqg doruv gh vd yduldqfh hw qrq soxv gh vrq
￿fduw0w|sh> oh sdudpºwuh gh od uhodwlrq/ ￿/ h{sulph oh frpsruwhphqw gh o*lqglylgx uh0
su￿vhqwdwli ylv0ª0ylv gx ulvtxh hw frqvwlwxh xqh fdudfw￿ulvwltxh vwdeoh gdqv oh whpsv hw
lqg￿shqgdqwh ghv sruwhihxloohv frqvlg￿u￿v1 Oh FDSP hw oh prgºoh gh ghpdqgh g*dfwliv
frqgxlvhqw grqf ª ghv lpsolfdwlrqv vhpeodeohv +ohv uhodwlrqv +4, hw +5,, frqfhuqdqw
od uhodwlrq uhqghphqw0ulvtxh/ pdlv soxvlhxuv gl￿￿uhqfhv grlyhqw wrxwhirlv ￿wuh qrw￿hv1
Wrxw g*derug/ oh prgºoh gh ghpdqgh g*dfwliv hvw irqg￿ vxu xqh uhsu￿vhqwdwlrq ghv
su￿i￿uhqfhv gh o*djhqw uhsu￿vhqwdwli> hq sduwlfxolhu/ od uhodwlrq +5, g￿shqg gx gh0
ju￿ g*dyhuvlrq srxu oh ulvtxh1 Dx qlyhdx dju￿j￿/ oh sdudpºwuh ￿ hvw xqh pr|hqqh ghv
ghju￿v g*dyhuvlrq lqglylgxhov1 Od uhodwlrq +5, g￿shqg grqf g*k|srwkºvhv iruwhv frqfhu0
qdqw oh frpsruwhphqw ghv lqglylgxv1 D o*lqyhuvh/ oh FDSP hvw irqg￿ vxu ohv vhxohv
k|srwkºvhv txh ohv lqyhvwlvvhxuv g￿whuplqhqw ohxu fkrl{ gh sruwhihxlooh hq irqfwlrq gx
fulwºuh hvs￿udqfh0yduldqfh hw txh ohxuv dqwlflsdwlrqv frqfhuqdqw ohv uhqghphqwv hw ohv
ulvtxhv vrqw krprjºqhv1 G*dxwuh sduw/ vhorq oh FDSP/ f*hvw oh sul{ gh pdufk￿ gx
ulvtxh +￿, txl hvw vxssrv￿ uhodwlyhphqw vwdeoh dx frxuv gx whpsv1 Hq uhydqfkh/ oh
prgºoh gh ghpdqgh g*dfwliv idlw o*k|srwkºvh txh oh frpsruwhphqw ghv djhqwv ylv0ª0ylv
gx ulvtxh +u￿vxp￿ sdu ￿, hvw uhodwlyhphqw vwdeoh dx frxuv gx whpsv1 Oh ulvtxh hvw
grqf g￿￿ql sdu o*￿fduw0w|sh gdqv oh suhplhu fdv/ sdu od yduldqfh gdqv oh vhfrqg1
Gdqv od vxlwh/ qrxv j￿q￿udolvrqv ohv uhodwlrqv +4, hw +5, vrxv od iruph =
￿| ￿u| @ ￿* +￿|, +6,
r￿ +￿| ￿u|, uhsu￿vhqwh o*h{fºv gh uhqghphqw dqwlfls￿ +rx sulph gh ulvtxh,/ *+￿|, hvw
xqh irqfwlrq furlvvdqwh gh od yrodwlolw￿ hw ￿ hvw dssho￿ oh ￿udwlr uhqghphqw0ulvtxh￿/
h{suhvvlrq txl ￿ylwh gh idluh h{solflwhphqw u￿i￿uhqfh ª o*xq ghv prgºohv gh irupdwlrq
ghv sul{ g*dfwliv1
Gh qrpeuhxvhv ￿wxghv rqw plv hq ￿ylghqfh txh od yrodwlolw￿ ghv uhqghphqwv g*dfwliv
￿qdqflhuv qh shxw sdv ￿wuh frqvlg￿u￿h frpph frqvwdqwh dx frxuv gx whpsv +Pdqgho0
eurw/ 4<96/ fi1 ￿jdohphqw Eroohuvohy/ Fkrx hw Nurqhu/ 4<<5/ srxu xqh uhyxh gh od
olww￿udwxuh,1 Od sulvh hq frpswh gh fh u￿vxowdw/ srxu o*hvwlpdwlrq gh od uhodwlrq +6,/
hvw wrxwhirlv uhqgxh g￿olfdwh sdu oh idlw txh od yrodwlolw￿ hvw hvvhqwlhoohphqw lqrevhu0
ydeoh1 Gdqv od vxlwh gh Phuwrq +4<;3,/ od phvxuh gh od yrodwlolw￿/ ª sduwlu ghv grqq￿hv
klvwrultxhv/ d idlw o*remhw g*xqh dwwhqwlrq sduwlfxolºuh1 Dlqvl/ Iuhqfk/ Vfkzhuw hw Vwdp0
edxjk +4<;:, rx Vfkzhuw +4<;<, rqw sursrv￿ ghv g￿￿qlwlrqv gh od yrodwlolw￿ phqvxhooh
g*xqh v￿ulh ª sduwlu gh o*revhuydwlrq txrwlglhqqh ghv fduu￿v ghv uhqghphqwv1 Oh g￿yh0
orsshphqw ghv rxwlov shuphwwdqw g*￿wxglhu soxv su￿flv￿phqw od g￿shqgdqfh gh o*h{fºv
gh uhqghphqw ylv0ª0ylv gh od yrodwlolw￿ uhprqwh vxuwrxw ª od plvh hq sodfh ghv prgºohv
DUFK +Hqjoh/ 4<;5/ Eroohuvohy/ 4<;9, hw/ soxv sduwlfxolºuhphqw/ ghv prgºohv DUFK0
lq0Phdq +Hqjoh/ Ololhq hw Ureelqv/ 4<;:,1 O*h{fºv gh uhqghphqw hvw doruv vxssrv￿
g￿shqguh gh vd yrodwlolw￿ frqglwlrqqhooh1
Lo h{lvwh xqh derqgdqwh olww￿udwxuh hpslultxh vxu o*xwlolvdwlrq ghv prgºohv DUFK0
lq0Phdq hq ￿qdqfh/ qrwdpphqw/ srxu o*dqdo|vh gh od uhodwlrq uhqghphqw0ulvtxh1 Rq
shxw flwhu/ rxwuh ohv wudydx{ lqlwldx{ gh Hqjoh/ Ololhq hw Ureelqv +4<;:, hw o*h{whqvlrq
pxowlydul￿h gh Eroohuvohy/ Hqjoh hw Zrrogulgjh +4<;;,/ ohv ￿wxghv gh Iuhqfk/ Vfkzhuw
6hw Vwdpedxjk +4<;:,/ Edloolh hw GhJhqqdur +4<<3,/ Fkrx/ Hqjoh hw Ndqh +4<<5,/ Srrq
hw Wd|oru +4<<5,1 Wrxwhirlv/ lo qh vhpeoh sdv hqfruh vh g￿jdjhu gh frqfoxvlrqv fodluhv
vxu od iruph gh od uhodwlrq hqwuh o*h{fºv gh uhqghphqw hw oh ulvtxh1 Hq h￿hw/ vhorq
ohv ￿wxghv/ oh ulvtxh hvw uhsu￿vhqw￿ dowhuqdwlyhphqw sdu od yrodwlolw￿/ gh od yduldqfh
rx gx orjdulwkph gh od yrodwlolw￿/ vdqv txh o*xqh ghv iruphv qh sdudlvvhqw grplqhu
fodluhphqw ohv dxwuhv1
Sdu dloohxuv/ ghv g￿yhorsshphqwv p￿wkrgrorjltxhv shuphwwhqw gh uhqguh frpswh
gh fhuwdlqhv sursul￿w￿v vwdwlvwltxhv frqvwdw￿hv gdqv o*￿yroxwlrq ghv uhqghphqwv1 Sdupl
fhv sursul￿w￿v/ rq shxw flwhu qrwdpphqw o*dv|p￿wulh gh od u￿dfwlrq gh od yrodwlolw￿ ª xq
fkrf vxu oh uhqghphqw rx hqfruh o*h{lvwhqfh gh txhxhv ￿sdlvvhv gdqv od ghqvlw￿ gh glv0
wulexwlrq ghv lqqrydwlrqv1 Lo hvw lpsruwdqw gh vrxoljqhu wrxwhirlv txh od soxsduw gh fhv
wudydx{ rqw sruw￿ vxu ohv lqglfhv erxuvlhuv/ pdlv uduhphqw vxu ohv wdx{ g*lqw￿u￿w1 Ohv
￿wxghv sruwdqw vs￿fl￿txhphqw vxu ohv wdx{ g*lqw￿u￿w vrqw/ srxu o*hvvhqwlho/ ghphxu￿hv
gdqv od oljq￿h gh Hqjoh/ Ololhq hw Ureelqv +4<;:,/ dyhf ghv prgºohv DUFK0lq0Phdq
+Ehokrpph/ 4<<3, rx JDUFK0lq0Phdq +Wd|oru/ 4<<5/ Fdpsehoo hw Jdoeudlwk/ 4<<9,/
vdqv lqwurgxfwlrq g*h￿hwv g*dv|p￿wulh hw vdqv uhfkhufkh gh ghqvlw￿v gh glvwulexwlrq
dowhuqdwlyhv gh od orl qrupdoh1
Qrxv ￿wxglrqv gdqv fh sdslhu od uhodwlrq hqwuh o*h{fºv gh uhqghphqw hw oh ulvtxh ª
sduwlu ghv wdx{ vxu o*hxur0groodu/ o*hxur0pdun hw o*hxur0iudqf/ hq iu￿txhqfh phqvxhooh/
dx frxuv gh od s￿ulrgh doodqw gh mdqylhu 4<:8 ª g￿fhpeuh 4<<:1 Qrxv dqdo|vrqv gdqv
od vhfwlrq 5 ohv sulqflsdx{ u￿vxowdwv rewhqxv gdqv od olww￿udwxuh hpslultxh frqfhuqdqw
o*￿ydoxdwlrq gx udwlr uhqghphqw0ulvtxh1 Qrxv su￿vhqwrqv gdqv od vhfwlrq 6 ohv grqq￿hv
xwlolv￿hv gdqv fhwwh ￿wxgh hw ohxuv sulqflsdohv sursul￿w￿v vwdwlvwltxhv1 Od vhfwlrq 7 hvw
frqvdfu￿h ª o*￿wxgh ghv sursul￿w￿v gh vwdwlrqqdulw￿ hw g*dv|p￿wulh gx surfhvvxv gh
yduldqfh frqglwlrqqhooh1 Od vhfwlrq 8 sruwh vxu oh fkrl{ gh od ghqvlw￿ gh glvwulexwlrq
frqglwlrqqhooh hw vxu qrv hvwlpdwlrqv gx udwlr uhqghphqw0ulvtxh ª sduwlu ghv pdufk￿v
vxu hxur0ghylvhv1 Od vhfwlrq 9 su￿vhqwh ohv sulqflsdohv frqfoxvlrqv gx sdslhu1
5 O*￿ydoxdwlrq hpslultxh gx udwlr uhqghphqw0ulvtxh
O*xq ghv suhplhuv/ Phuwrq +4<;3, v*hvw lqw￿uhvv￿ ª od phvxuh hpslultxh gx udwlr
uhqghphqw0ulvtxh1 Lo ￿wxglh gl￿￿uhqwhv uhodwlrqv olq￿dluhv hqwuh oh uhqghphqw hw od
yduldqfh gx sruwhihxlooh frqvwlwx￿ gh o*hqvhpeoh ghv wlwuhv gx Q\VH/ hq iu￿txhqfh
phqvxhooh hqwuh 4<85 hw 4<:;1 Od yduldqfh phqvxhooh hvw hvwlp￿h frpph od vrpph
ghv fduu￿v ghv uhqghphqwv orjdulwkpltxhv txrwlglhqv1 Lo rewlhqw doruv xqh uhodwlrq
fodluhphqw srvlwlyh hqwuh o*h{fºv gh uhqghphqw hw od yduldqfh +gh o*ruguh gh 6/5, rx gh
o*￿fduw0w|sh +gh o*ruguh gh 3/4:,1 O*dqqh{h uhsuhqg ohv ￿ydoxdwlrqv gh fhuwdlqhv ￿wxghv
dqw￿ulhxuhv phq￿hv vxu o*￿ydoxdwlrq gx udwlr uhqghphqw0ulvtxh1
Sdu od vxlwh/ od soxsduw ghv ￿wxghv rqw dgrsw￿ od uhsu￿vhqwdwlrq DUFK0lq0Phdq/
sursrv￿h sdu Hqjoh/ Ololhq hw Ureelqv +4<;:,/ shuphwwdqw g*hvwlphu ohv uhodwlrqv +4,
rx +5,/ vdqv ￿ydoxdwlrq su￿dodeoh gh od yduldqfh1 Iuhqfk/ Vfkzhuw hw Vwdpedxjk +4<;:,
￿wdeolvvhqw xqh frpsdudlvrq ghv p￿wkrghv g*￿ydoxdwlrq gh od yduldqfh/ ª sduwlu g*xqh
edvh gh grqq￿hv surfkh gh fhooh gh Phuwrq1 Lov rewlhqqhqw ghx{ u￿vxowdwv sduwlfxolº0
uhphqw lqw￿uhvvdqwv1 Hq iu￿txhqfh phqvxhooh/ srxu odtxhooh lov shxyhqw frpsduhu od
yrodwlolw￿ klvwrultxh hw od yrodwlolw￿ lvvxh g*xq prgºoh DUFK0lq0Phdq/ lov wurxyhqw
ghv u￿vxowdwv vlplodluhv srxu ohv ghx{ dssurfkhv = qrwdpphqw/ oh udwlr uhqghphqw0
ulvtxh hvw q￿jdwli vxu od s￿ulrgh 4<5;085 pdlv srvlwli hqwuh 4<85 hw 4<;7/ vdqv tx*lo
vrlw vljql￿fdwlyhphqw gl￿￿uhqw gh 3 gdqv ohv ghx{ fdv1 Hq iu￿txhqfh txrwlglhqqh/ ohv
7hvwlpdwlrqv vrqw soxv frqiruphv ª od wk￿rulh/ sxlvtxh oh udwlr hvw v|vw￿pdwltxhphqw
srvlwli/ hw/ gh soxv/ vljql￿fdwli srxu od s￿ulrgh 4<850;7 +:/55 dyhf od yduldqfh/ 3/44
dyhf o*￿fduw0w|sh,1 Od soxsduw ghv dxwuhv ￿wxghv phq￿hv vxu grqq￿hv erxuvlºuhv dp￿0
ulfdlqhv frqgxlvhqw ª xqh uhodwlrq srvlwlyh hqwuh o*h{fºv gh uhqghphqw hw od yduldqfh =
Fkrx +4<;;, rewlhqw xqh hvwlpdwlrq gh ￿ gh 7/8 srxu od s￿ulrgh 4<950;8/ ª sduwlu
gh grqq￿hv khegrpdgdluhv gx Q\VH1 Iulhgpdq hw Nxwwqhu +4<<5, wurxyhqw ￿ @5
hq xwlolvdqw ghv lqglfhv dp￿ulfdlqv wulphvwulhov/ doruv txh ohv hvwlpdwlrqv phq￿hv sdu
Dwwdqdvlr +4<<4, vxu oh uhqghphqw phqvxho gh o*lqglfh V)S833 grqqhqw xqh ydohxu
gh ￿ frpsulvh hqwuh 43 hw 451
Fhuwdlqv wudydx{ rqw q￿dqprlqv uhplv hq fdxvh od urexvwhvvh gh fhv u￿vxowdwv1 D
sduwlu g*xqh surf￿gxuh sdu ￿owuh gh Ndopdq gx prgºoh DUFK0lq0Phdq/ Fkrx/ Hqjoh
hw Ndqh +4<;<, prqwuhqw txh oh ghju￿ g*dyhuvlrq srxu oh ulvtxh ydulh vljql￿fdwlyhphqw
dx frxuv gx whpsv1 Hq dgrswdqw gh qrxyhdx ohv grqq￿hv gx Q\VH/ lov rewlhqqhqw
￿ @6+w0vwdw gh 8/57, oruvtxh fh sdudpºwuh hvw vxssrv￿ frqvwdqw/ od yrodwlolw￿ ￿wdqw
rewhqxh ª sduwlu g*xq DUFK0lq0Phdq vwdqgdug1 Hq dxwrulvdqw oh sdudpºwuh ￿ ª ydulhu
gdqv oh whpsv/ vrxv od iruph g*xqh pdufkh do￿dwrluh/ lov wurxyhqw txh oh sdudpºwuh ￿|
ydulh hqwuh 3/5 hw 9 dx frxuv gh od s￿ulrgh 4<690;8/ dyhf xqh yduldqfh hvwlp￿h gh 3/3651
Sdu od vxlwh/ soxvlhxuv dxwhxuv rqw fkhufk￿ ª uhqguh frpswh gh fhwwh yduldelolw￿ gx udwlr
uhqghphqw0ulvtxh/ hq lqwurgxlvdqw ghv yduldeohv h{solfdwlyhv vxsso￿phqwdluhv = Edloolh
hw GhJhqqdur +4<<3, uhwlhqqhqw od yduldwlrq gx wdx{ ghv ihg ixqgv gdqv o*￿txdwlrq
g*hvs￿udqfh> Jorvwhq/ Mdjdqqdwkdq hw Uxqnoh +4<<6, uhwlhqqhqw oh qlyhdx gx wdx{ ghv
ihg ixqgv gdqv o*￿txdwlrqgh yduldqfh frqglwlrqqhooh1 Lov uhpdutxhqw txh oh frh!flhqw ￿
ghylhqw q￿jdwli oruvtx*lov dxwrulvhqw od su￿vhqfh g*h￿hwv g*dv|p￿wulh gdqv oh surfhvvxv
gh yduldqfh frqglwlrqqhooh gx prgºoh DUFK0lq0Phdq1 Dlqvl srxu ohv uhqghphqwv
phqvxhov dp￿ulfdlqv hqwuh 4<84 hw 4<;</ ￿ sdvvh gh 8/< ª 05/; oruvtxh od uhsu￿vhqwdwlrq
gh od yduldqfh sdvvh g*xqh iruph JDUFK ª xqh iruph dv|p￿wultxh +uhsu￿vhqwdwlrq
JMU,1 Vxu od s￿ulrgh 4<950;:/ Qhovrq +4<<4, wurxyh ￿jdohphqw tx*xqh uhsu￿vhqwdwlrq
dv|p￿wultxh gh od yduldqfh frqglwlrqqhooh +vrxv od iruph g*xq H{srqhqwldo JDUFK,
frqgxlw ª xqh hvwlpdwlrq q￿jdwlyh +txrltxh qrq vljql￿fdwlyh, gx udwlr uhqghphqw0
ulvtxh1
Hq rxwuh/ ª sduwlu g*hvwlpdwlrqv phq￿hv ª od irlv vxu uhqghphqwv txrwlglhqv hw
phqvxhov +hqwuh 4<:3 hw 4<;:,/ Edloolh hw GhJhqqdur +4<<3, prqwuhqw txh oh fkrl{ gh
od orl gh glvwulexwlrq frqglwlrqqhooh ghv huuhxuv hvw g￿whuplqdqw srxu od vljql￿fdwlylw￿
gx udwlr uhqghphqw0ulvtxh1 Hq h￿hw/ gdqv od vs￿fl￿fdwlrq +4, irqg￿h vxu o*￿fduw0w|sh/
lov wurxyhqw txh ￿ hvw vljql￿fdwlyhphqw srvlwli oruvtxh od glvwulexwlrq frqglwlrqqhooh
hvw qrupdoh +5/3< hq iu￿txhqfh phqvxhooh/ 3/465 hq iu￿txhqfh txrwlglhqqh,/ pdlv qrq0
vljql￿fdwlyhphqw gl￿￿uhqw gh 3 oruvtx*lov uhwlhqqhqw xqh orl gh Vwxghqw +3/<4 hw 3/39
uhvshfwlyhphqw,1 Vxu grqq￿hv eulwdqqltxhv hqwuh 4<98 hw 4<;</ Srrq hw Wd|oru +4<<5,
rewlhqqhqw ￿jdohphqw xq d￿dleolvvhphqw gx udwlr uhqghphqw0ulvtxh oruvtx*lov sdvvhqw
g*xqh glvwulexwlrq qrupdoh ª xqh orl gh Vwxghqw1 Wrxwhirlv/ ohxuv hvwlpdwlrqv gx udwlr
vrqw wrxmrxuv qrq0vljql￿fdwlyhphqw gl￿￿uhqwhv gh 31
Ohv ￿ydoxdwlrqv rewhqxhv ª sduwlu g*dssurfkhv dowhuqdwlyhv dx{ prgºohv DUFK
dssdudlvvhqw ￿jdohphqw dvvh} glvsdudwhv1 D sduwlu g*xqh hvwlpdwlrq gluhfwh ghv ￿txd0
wlrqv g*Hxohu ª gl￿￿uhqwhv iu￿txhqfhv/ Ihuvrq hw Frqvwdqwlqlghv +4<<4, wurxyhqw xq
ghju￿ g*dyhuvlrq srxu oh ulvtxh frpsulv hqwuh 3 hw 451 Vxu grqq￿hv gh sdqho eulwdq0
qltxhv/ Dwwdqdvlr hw Zhehu +4<;<, uhsruwhqw xqh hvwlpdwlrq gh ￿ frpsulvh hqwuh 8
hw 63/ vhorq xqh dssurfkh vlplodluh1 Gdqv xq fdguh vhpl qrq0sdudp￿wultxh/ Jdoodqw/
Urvvl hw Wdxfkhq +4<<5, qh wurxyhqw sdv gh uhodwlrq fodluh hqwuh oh uhqghphqw hw od
8yduldqfh frqglwlrqqhooh1 Hq￿q/ xwlolvdqw ghv grqq￿hv g*rswlrqv vxu o*lqglfh V)S833 dx
frxuv gh o*dqq￿h 4<<6/ D￿w0Vdkdold hw Or +4<<;, ￿ydoxhqw oh ghju￿ g*dyhuvlrq srxu oh
ulvtxh ª sduwlu ghv ghqvlw￿v ulvtxh0qhxwuh hw klvwrultxh/ hw rewlhqqhqw ￿ @5 8 >81
Oh qrpeuh g*￿wxghv d|dqw frqvlg￿u￿ ohv pdufk￿v gh wdx{ g*lqw￿u￿w hvw ehdxfrxs
soxv u￿gxlw txh srxu ohv pdufk￿v erxuvlhuv1 O*duwlfoh/ gdqv ohtxho Hqjoh/ Ololhq hw
Ureelqv +4<;:, sursrvhqw ohv prgºohv DUFK0lq0Phdq/ sruwh srxuwdqw vxu ghv h{fºv
gh uhqghphqw ghv erqv ª 9 prlv vxu ohv erqv ª 6 prlv hq iu￿txhqfh wulphvwulhooh/ hw
vxu ghv h{fºv gh uhqghphqw ghv reoljdwlrqv ª 53 dqv vxu ohv erqv gx wu￿vruª6p r l v
hq iu￿txhqfh phqvxhooh1 Lov hvwlphqw od uhodwlrq +4, hw rewlhqqhqw ￿ @3 >9;: gdqv oh
suhplhu fdv hw ￿ @3 >984 gdqv oh vhfrqg fdv1 Dx prlqv srxu ohv wdx{ frxuwv/ fhwwh
uhodwlrq hvw wuºv vljql￿fdwlyh +w0vwdw gh 8/5,1 Lov prqwuhqw hq rxwuh txh o*lqwurgxfwlrq
frpph yduldeoh gh ulvtxh gx orjdulwkph gh od yrodwlolw￿ frqglwlrqqhooh gdqv o*￿txdwlrq
g*hvs￿udqfh shuphw g*rewhqlu xqh yudlvhpeodqfh vhqvleohphqw vxs￿ulhxuh = oh frh!0
flhqw rewhqx vxu o*hqvhpeoh gh od s￿ulrgh +3/468, hvw vljql￿fdwli +w0vwdw gh 6/7, hw
dssdudæw dvvh} vwdeoh srxu ohv gl￿￿uhqwv vrxv0￿fkdqwloorqv frqvlg￿u￿v1 Hqjoh/ Ololhq hw
Ureelqv hq g￿gxlvhqw xqh sulph gh sruwdjh wulphvwulhooh gh 3/47(1 Hqjoh hw Qj +4<<4,
wurxyhqw xq sdudpºwuh ￿ @3 >: srxu xq sruwhihxlooh gh erqv gx wu￿vru dp￿ulfdlq g*xq
prlv ª 45 prlv hq iu￿txhqfh phqvxhooh1
Hjdohphqwsrxu ohv erqv gx wu￿vru dp￿ulfdlq/ hqwuh 4<8< hw 4<;9/Ehokrpph +4<<3,
rewlhqw srxu o*￿txdwlrq +5, ghv ghju￿v g*dyhuvlrq soxv idleohv/ pdlv j￿q￿udohphqw vl0
jql￿fdwliv/ dyhf ￿ frpsulv hqwuh 3/4 hw 3/< vhorq od s￿ulrgh g*hvwlpdwlrq hw od pdwxulw￿
ghv wlwuhv frqvlg￿u￿h1 Hq uhydqfkh/ srxu ghv wdx{ SLERU ª 4/ 5 hw 6 prlv hqwuh 4<;6
hw 4<;;/ lo rewlhqw ghv ghju￿v g*dyhuvlrq srxu oh ulvtxh vljql￿fdwlyhphqw q￿jdwliv1 Fh
u￿vxowdw vxu grqq￿hv iudqŒdlvhv frqwudvwhqw dyhf fhx{ rewhqxv sdu Jrxuodrxhq +4<;;,/
txl ￿wdeolw xqh uhodwlrq vljql￿fdwlyh gdqv od uhodwlrq hqwuh o*h{fºv gh uhqghphqw g*xq
wlwuh sxeolf ª orqj whuph hw xq erq gx wu￿vru ª 6 prlv hw vd yduldqfh frqglwlrqqhooh1
Fdpsehoo hw Jdoeudlwk +4<<9, wurxyhqw xq sdudpºwuh ￿ frpsulv hqwuh 3>5 hw 3>8 srxu
ghv erqv gx wu￿vru dp￿ulfdlq hw hqwuh 3/8 hw 3/< srxu ohv erqv gx wu￿vru fdqdglhq/
vhorq ohv s￿ulrghv ￿wxgl￿hv1
Hq￿q/ ª sduwlu g*xq sruwhihxlooh frpsrv￿ g*xq erq gx wu￿vru ª 9 prlv/ g*xqh
reoljdwlrq ª 53 dqv hw g*xq lqglfh erxuvlhu/ Eroohuvohy/ Hqjoh hw Zrrogulgjh +4<;;,
hvwlphqw xq prgºoh JDUFK0lq0Phdq pxowlydul￿ hw wurxyhqw xq ghju￿ g*dyhuvlrq srxu
oh ulvtxh ￿ gh 3/8 fodluhphqw vljql￿fdwli +w0vwdw gh 6/45,1 Hq uhydqfkh/ Wkrpdv hw Zl0
fnhqv +4<<6,/ gdqv ohxu whvw gx FDSP lqwhuqdwlrqdo/ irqg￿ vxu ohv uhqghphqwv erxu0
vlhuv hw reoljdwdluhv dp￿ulfdlqv/ mdsrqdlv/ doohpdqgv hw eulwdqqltxhv/ qh sduylhqqhqw
sdv ª phwwuh hq ￿ylghqfh xqh uhodwlrq hqwuh o*h{fºv gh uhqghphqw hw oh ulvtxh/ oh ghju￿
g*dyhuvlrq srxu oh ulvtxh ￿wdqw qrq0vljql￿fdwli/ yrluh q￿jdwli1
Qrxv uhfkhufkrqv/ gdqv od vxlwh/ xqh uhsu￿vhqwdwlrq dxvvl su￿flvh txh srvvleoh
gh od g|qdpltxh ghv h{fºv gh uhqghphqw vxu oh pdufk￿ ghv hxur0ghylvhv1 Srxu fhod/
qrxv su￿flvrqv ohv sulqflsdohv sursul￿w￿v vwdwlvwltxhv ghv h{fºv gh uhqghphqw hw qrxv
frqvlg￿urqv ohv gl￿￿uhqwhv fdudfw￿ulvdwlrqv/ gdqv od fodvvh ghv prgºohv ª k￿w￿urvf￿gdv0
wlflw￿ frqglwlrqqhooh dxwru￿juhvvlyh/ shuphwwdqw gh uhqguh frpswh gh fhv sursul￿w￿v
vwdwlvwltxhv1
6 Ohv sursul￿w￿v vwdwlvwltxhv ghv h{fºv gh uhqghphqw
Ohv grqq￿hv xwlolv￿hv gdqv fh sdslhu vrqw ohv wdx{ vxu o*hxur0groodu/ vxu o*hxur0pdun
hw vxu o*hxur0iudqf ª 4 prlv/ 6 prlv/ 9 prlv hw 45 prlv1 Ohv grqq￿hv vrqw hq iu￿txhqfh
9phqvxhooh vxu od s￿ulrgh doodqw gh mdqylhu 4<:8 ª g￿fhpeuh 4<<:/ vrlw 5:9 revhuydwlrqv
+vrxufh = Gdwdvwuhdp,1 Ohv uhqghphqwv phqvxhov/ qrw￿v u
E6￿
| / p @4 / 6/ 9/ 45/ vrqw
g￿￿qlv vrxv iruph orjdulwkpltxh51
Qrxv udsshorqv txh oh uhqghphqw gh sruwdjh fruuhvsrqg ª od u￿pxq￿udwlrq dvvr0
fl￿h ª od g￿whqwlrq g*xq wlwuh orqj +gh pdwxulw￿ q, shqgdqw xqh s￿ulrgh grqq￿h p
























| hvw oh wdx{ vdqv ulvtxh vxu od s￿ulrgh p/ f*hvw0ª0gluh oh wdx{ dx frps0
wdqw ª p s￿ulrghv1 Qrxv frqvwlwxrqv doruv srxu fkdtxh ghylvh xq sruwhihxlooh ￿txl0
srqg￿u￿ hq wlwuhv ª 6/ 9 hw 45 prlv/ srxu xqh s￿ulrgh gh g￿whqwlrq g*xq prlv1
Fhv sruwhihxloohv fruuhvsrqghqw ª xqh dssur{lpdwlrq ghv sruwhihxloohv gx pdufk￿













@61 Oh judskltxh 4 su￿vhqwh o*￿yroxwlrq ghv h{fºv
gh uhqghphqw dx frxuv gh od s￿ulrgh1
Ohv whvwv gh qrq0fruu￿odwlrq/ g*krprvf￿gdvwlflw￿ hw gh qrupdolw￿ dvvrfl￿v dx{ h{0
fºv gh uhqghphqw hu
E6c?￿
| / p @4 /6 /9 /4 5h wq @6 /9 /4 5+ p?q , vrqw su￿vhqw￿v gdqv
oh wdeohdx 41 Od vwdwlvwltxh gh Omxqj0Er{ fruulj￿h srxu k￿w￿urvf￿gdvwlflw￿ +Glherog/
4<;;/ fkds1 5, shuphw gh whvwhu o*k|srwkºvh qxooh gh qxoolw￿ mrlqwh ghv N suhplºuhv
dxwr0fruu￿odwlrqv +OES +N,,/ wrxw hq dxwrulvdqw od su￿vhqfh g*k￿w￿urvf￿gdvwlflw￿1 Fdo0
fxo￿h srxu N @4 5hw 57/ hooh phw hq ￿ylghqfh/ srxu o*hqvhpeoh ghv sd|v hw ghv
pdwxulw￿v/ o*devhqfh g*dxwr0fruu￿odwlrq ghv h{fºv gh uhqghphqw ylv0ª0ylv gx wdx{ ª xq
prlv1 Fh u￿vxowdw glvsdudæw oruvtxh o*rq frqvlgºuh ohv h{fºv gh uhqghphqw ylv0ª0ylv ghv
w d x {ª6p r l vh wª9p r l v 1H qh ￿ h w /o r uvtxh o*krul}rq gh g￿whqwlrq g￿sdvvh od iu￿txhqfh
ghv grqq￿hv +pA4 prlv,/ oh fkhydxfkhphqw ghv grqq￿hv fu￿h/ duwl￿flhoohphqw/ gh
o*dxwr0fruu￿odwlrq ghv v￿ulhv1
O*k￿w￿urvf￿gdvwlflw￿ hvw plvh hq ￿ylghqfh ª sduwlu gh od vwdwlvwltxh gh Omxqj0Er{
srxu oh fduu￿ ghv h{fºv gh uhqghphqw +OE2 +N,,1 Fhooh0fl shuphw hq h￿hw gh whvwhu
o*k|srwkºvh qxooh gh qxoolw￿ mrlqwh ghv N suhplºuhv dxwr0fruu￿odwlrq ghv fduu￿v gh od
v￿ulh1 Gdqv od soxsduw ghv fdv/ ª o*h{fhswlrq ghv frxsohv +p>q,@+ 4 >6, hw +4>9, srxu
o*hxur0pdun/ rq uhmhwwh o*krprvf￿gdvwlflw￿ ghv h{fºv gh uhqghphqw1 Fh u￿vxowdw grqqh
xqh lqglfdwlrq gh su￿vhqfh g*k￿w￿urvf￿gdvwlflw￿ frqglwlrqqhooh gdqv oh surfhvvxv ghv
h{fºv gh uhqghphqw1 Fhooh0fl shxw wrxwhirlv ￿wuh whvw￿h soxv vs￿fl￿txhphqw ª wudyhuv
o*hvwlpdwlrq gh od uhsu￿vhqwdwlrq JDUFK1
O*k|srwkºvh gh qrupdolw￿ gh od glvwulexwlrq ghv h{fºv gh uhqghphqw shxw ￿wuh
whvw￿h ª sduwlu gh od vnhzqhvv +VN, hw gh o*h{fºv gh nxuwrvlv +HN,/ txl vrqw qxov





/ vxlw/ vrxv o*k|srwkºvh qxooh gh qrupdolw￿ +VN @ HN @3 ,/
xqh orl gx "2 ª 5 ghju￿v gh olehuw￿1 Hq fh txl frqfhuqh o*dv|p￿wulh gh od glvwulexwlrq/
5Vxlydqw ohv uhfrppdqgdwlrqv gh PfFxoorfk +4<<6,/ qrxv dgrswrqv xqh irupxodwlrq orjdulwk0














| hvw oh wdx{ revhuy￿ hw ￿| oh qrpeuh gh mrxuv hqwuh | hw | n 61
Ohv uhqghphqwv vrqw hqvxlwh phqvxdolv￿v1
:rq uhpdutxh txh od vnhzqhvv hvw j￿q￿udohphqw srvlwlyh srxu o*hxur0groodu +ohv fkrfv
h{fhswlrqqhov vrqw soxw￿w ª od kdxvvh,/ pdlv v|vw￿pdwltxhphqw q￿jdwlyh srxu o*hxur0
pdun hw o*hxur0iudqf +ohv fkrfv h{fhswlrqqhov vrqw soxw￿w ª od edlvvh,1 Hq uhydqfkh/
wrxwhv ohv glvwulexwlrqv vrqw fdudfw￿ulv￿hv sdu ghv txhxhv soxv ￿sdlvvhv txh od ghqvlw￿
qrupdoh/ o*h{fºv gh nxuwrvlv ￿wdqw wrxmrxuv vljql￿fdwlyhphqw srvlwli1 Hq￿q/ rq uhmhwwh
v|vw￿pdwltxhphqw o*k|srwkºvh gh qrupdolw￿ gh od glvwulexwlrq1
Ohv sursul￿w￿v vwdwlvwltxhv gh hu
E￿ce^￿
| vrqw wuºv surfkhv ghv h{fºv gh uhqghphqw
lqglylgxhov ylv0ª0ylv gx wdx{ ª xq prlv1
Fhwwh dqdo|vh ghv sursul￿w￿v vwdwlvwltxhv ghv h{fºv gh uhqghphqw irxuqlw fhuwdlqhv
lqglfdwlrqv vxu ohxu prg￿olvdwlrq1 Wrxw g*derug/ gh idŒrq ª ￿ylwhu ohv sureoºphv gh
fkhydxfkhphqw ghv grqq￿hv +suhvtxh lq￿ylwdeoh oruvtxh o*krul}rq gh g￿whqwlrq g￿0
sdvvh od iu￿txhqfh, hw grqf gh iruwh dxwr0fruu￿odwlrq ghv h{fºv gh uhqghphqw/ qrxv
frqvlg￿urqv ohv h{fºv gh uhqghphqw ylv0ª0ylv gx wdx{ ª xq prlv/ txl vrqw wrxv fdudf0
w￿ulv￿v sdu o*devhqfh g*dxwr0fruu￿odwlrq1 G*dxwuh sduw/ ohv vwdwlvwltxhv gh Omxqj0Er{
srxu ohv fduu￿v ghv h{fºv gh uhqghphqw phwwhqw hq ￿ylghqfh od q￿fhvvlw￿ g*dgrswhu xqh
uhsu￿vhqwdwlrq DUFK1 Hq￿q/ oh uhmhw wuºv qhw gh o*k|srwkºvh gh qrupdolw￿ frqgxlw ª
uhfkhufkhu xqh glvwulexwlrq frqglwlrqqhooh soxv dgdsw￿h txh od ghqvlw￿ qrupdoh1 O*h{0
fºv gh uhqghphqw gx sruwhihxlooh ￿txlsrqg￿u￿ frqvwlwxh xq erq u￿vxp￿ ghv h{fºv gh
uhqghphqw ghv gl￿￿uhqwhv rs￿udwlrqv gh sruwdjh vxu xq prlv1 Qrxv dyrqv grqf sdu
od vxlwh ￿wxgl￿ od uhodwlrq uhqghphqw0ulvtxh srxu fh sruwhihxlooh1 Lo hvw wrxwhirlv lp0
sruwdqw gh qrwhu txh/ srxu o*hvvhqwlho/ ohv u￿vxowdwv su￿vhqw￿v gdqv od vxlwh gx sdslhu
vrqw ￿jdohphqw ydodeohv srxu ohv gl￿￿uhqwv h{fºv gh uhqghphqw ylv0ª0ylv gx wdx{ ª xq
prlv1
7 Od vwdwlrqqdulw￿ hw o*dv|p￿wulh gx surfhvvxv gh yd0
uldqfh frqglwlrqqhooh
714 Ohv prgºohv JDUFK hw LJDUFK
Lo d ￿w￿ prqwu￿ ghsxlv orqjwhpsv txh od yrodwlolw￿ frqglwlrqqhooh ghv uhqghphqwv
hvw/ dx prlqv sduwlhoohphqw/ su￿ylvleoh +yrlu/ sdu h{hpsoh/ Eroohuvohy/ Fkrx hw Nurqhu/
4<<5/ srxu xqh uhyxh gh od olww￿udwxuh,1 Rq revhuyh hq sduwlfxolhu txh ghv yduldwlrqv
lpsruwdqwhv ghv uhqghphqwv +srvlwlyhv rx q￿jdwlyhv, vrqw j￿q￿udohphqw vxlylhv gh
yduldwlrqv lpsruwdqwhv +txho txh vrlw oh vljqh,/ lqgltxdqw xqh dxwr0fruu￿odwlrq gh od
yrodwlolw￿ ghv uhqghphqwv1 Fhwwh dxwr0fruu￿odwlrqghv yrodwlolw￿v +rx k￿w￿urvf￿gdvwlflw￿,
d ￿w￿ prg￿olv￿h sdu Hqjoh +4<;5, vrxv od iruph ghv prgºohv DUFK +srxu DxwrUh0
juhvvlyh Frqglwlrqdo Khwhurvnhgdvwlflw|,1 Fhwwh uhsu￿vhqwdwlrq d ￿w￿ j￿q￿udolv￿h sdu
Eroohuvohy +4<;9, dyhf ohv prgºohv JDUFK +srxu Jhqhudol}hg DUFK,1 Xq surfhvvxv
JDUFK g*ruguh +4>4, hvw uhsu￿vhqw￿ vrxv od iruph =
hu| @ ￿ .%| +7,
￿2






# Q +3>4, +9,
r￿ }| uhsu￿vhqwh o*lqqrydwlrq vwdqgduglv￿h1 Oh sdudpºwuh ￿ gdqv o*￿txdwlrq g*hvs￿0
udqfh frqglwlrqqhooh +7, fruuhvsrqg ª od sulph gh sruwdjh/ vxssrv￿h frqvwdqwh gdqv
fhwwh uhsu￿vhqwdwlrq1 O*lqqrydwlrq %| d xqh yduldqfh frqglwlrqqhooh ª o*lqirupdwlrq
glvsrqleoh ª od gdwh w ￿ 4 +L|3￿ @ i%|3￿>% |32>===j,/ qrw￿h ￿2
|/ txl ydulh dx frxuv gx
;whpsv hw grqw o*￿yroxwlrq hvw uhsu￿vhqw￿h sdu o*￿txdwlrq +8,1 Od ghqvlw￿ frqglwlrqqhooh
ghv lqqrydwlrqv hvw/ srxu oh prphqw/ vxssrv￿h qrupdoh1
Ohv sursul￿w￿v vwdwlvwltxhv ghv prgºohv JDUFK rqw ￿w￿ ￿wxgl￿hv qrwdpphqw sdu
Eroohuvohy +4<;9,1 Od glvwulexwlrq pdujlqdoh gx surfhvvxv ghv lqqrydwlrqv hvw fdudf0
w￿ulv￿h sdu xqh nxuwrvlv wrxmrxuv vxs￿ulhxuh ª fhooh gh od orl qrupdoh +od glvwulexwlrq
hvw glwh ohswrnxuwltxh,/ p￿ph vl od glvwulexwlrq frqglwlrqqhooh ghv lqqrydwlrqv vwdq0
gduglv￿hv hvw qrupdoh1 Od txhxh gh glvwulexwlrq g*xq surfhvvxv JDUFK hvw grqf/ sdu
frqvwuxfwlrq/ soxv ￿sdlvvh txh fhooh g*xq surfhvvxv jdxvvlhq1
Oh surfhvvxv gh yduldqfh frqglwlrqqhooh hvw vwdwlrqqdluh vl ￿ . ￿?41 Oh whuph
+￿ .￿, phvxuh oh ghju￿ gh shuvlvwdqfh gh od yduldqfh/ sxlvtxh od yduldqfh qrq0
frqglwlrqqhooh v*￿fulw vrxv od iruph ￿2 @ ￿f@+4 ￿￿ ￿ ￿,1 Oruvtxh ￿ . ￿ @4 /o d
yduldqfh qrq0frqglwlrqqhooh hvw lq￿qlh hw ohv uhqghphqwv qh vrqw sdv vwdwlrqqdluhv
hq fryduldqfh/ p￿ph v*lov uhvwhqw vwulfwhphqw vwdwlrqqdluhv hw hujrgltxhv +Erxjhuro
hw Slfdug/ 4<<3,1 Rq sduoh doruv gh surfhvvxv LJDUFK +srxu Lqwhjudwhg JDUFK,/
vhorq od whuplqrorjlh gh Hqjoh hw Eroohuvohy +4<;9,1 Od soxsduw ghv ￿wxghv phq￿hv vxu
oh udwlr uhqghphqw0ulvtxh +Hqjoh hw Eroohuvohy/ 4<;9/ Iuhqfk/ Vfkzhuw hw Vwdpedxjk/
4<;:/ Edloolh hw GhJhqqdur/ 4<<3/ Fdpsehoo hw Khqwvfkho/ 4<<5, rqw prqwu￿ xqh iruwh
shuvlvwdqfh ghv yduldqfhv frqglwlrqqhoohv1
Vl rq qrwh ￿ @ i￿>￿f>￿>￿>￿￿j oh yhfwhxu ghv sdudpºwuhv ª hvwlphu/ od irqfwlrq gh









r￿ i +}|>￿￿, hvw od ghqvlw￿ gh glvwulexwlrq frqglwlrqqhooh ghv lqqrydwlrqv vwdqgdugl￿hv
}|1 ￿￿ uhjurxsh ohv sdudpºwuhv dvvrfl￿v ª od ghqvlw￿ frqglwlrqqhooh uhwhqxh1 Gdqv oh
fdv g*xqh ghqvlw￿ qrupdoh/ lo q*h{lvwh dxfxq sdudpºwuh gdqv ￿￿1
O*hvwlpdwlrq sdu oh txdvl pd{lpxp gh yudlvhpeodqfh ghv sdudpºwuhv gx prgºoh
hvw rewhqxh sdu o*dojrulwkph gh Ehuqgw/ Kdoo/ Kdoo hw Kdxvpdq +4<:7,1 Ohv g￿wdlov
frqfhuqdqw od p￿wkrgh g*hvwlpdwlrq vh wurxyhqw/ sdu h{hpsoh/ gdqv Eroohuvohy/ Hqjoh
hw Qhovrq +4<<7,1
715 O*dv|p￿wulh ghv fkrfv
Ohv prgºohv JDUFK rqw udslghphqw frqqx xq vxffºv frqvlg￿udeoh/ qrwdpphqw
hq ￿qdqfh/ gx idlw gh ohxu fdsdflw￿ ª uhqguh frpswh gh o*￿yroxwlrq gh od yrodwlolw￿
frqglwlrqqhooh dx frxuv gx whpsv1 Wrxwhirlv/ lov qh shuphwwhqw sdv wrxmrxuv gh whqlu
frpswh gh fhuwdlqhv fdudfw￿ulvwltxhv lpsruwdqwhv ghv v￿ulhv ￿qdqflºuhv1 Dlqvl/ Eodfn
+4<:9,/ Fkulvwlh +4<;5, rx Iuhqfk/ Vfkzhuw hw Vwdpedxjk +4<;:, rqw prqwu￿ txh
ghv fkrfv gh uhqghphqw shxyhqw dyrlu ghv h￿hwv gl￿￿uhqwv vxu od yrodwlolw￿ frqglwlrq0
qhooh vhorq tx*lov vrqw srvlwliv rx q￿jdwliv1 Soxv su￿flv￿phqw/ xq fkrf q￿jdwli vxu oh
uhqghphqw frqglwlrqqho +xqh pdxydlvh qrxyhooh, hvw j￿q￿udohphqw vxlyl sdu xqh dxj0
phqwdwlrq soxv iruwh gh od yrodwlolw￿ txh gdqv oh fdv g*xq fkrf srvlwli +xqh erqqh
qrxyhooh,1 Glyhuvhv h{whqvlrqv gh o*dssurfkh JDUFK rqw grqf ￿w￿ sursrv￿hv srxu
shuphwwuh gh suhqguh hq frpswh fhv h￿hwv g*dv|p￿wulh +g￿qrpp￿v ￿jdohphqw h￿hwv
gh ohylhu/ gdqv od olww￿udwxuh vxu ohv lqglfhv erxuvlhuv/ fi1 Eodfn/ 4<:9,1 Rq shxw flwhu
qrwdpphqw ohv wudydx{ gh Qhovrq +4<<4,/ Jorvwhq/ Mdjdqqdwkdq hw Uxqnoh +4<<6,/
Hqjoh hw Qj +4<<6,/ ]dnr￿dq +4<<7,1
<Ohv whvwv gh vs￿fl￿fdwlrq sursrv￿v sdu Hqjoh hw Qj +4<<6, shuphwwhqw gh g￿whfwhu
o*￿yhqwxhooh dv|p￿wulh gdqv oh surfhvvxv gh yrodwlolw￿ frqglwlrqqhooh1 Fhv whvwv uhsrvhqw
vxu ohv txdwuh u￿juhvvlrqv vxlydqwhv =
}2
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r￿ d￿/ e￿ hw ￿￿ vrqw ghv sdudpºwuhv frqvwdqwv> V3
|3￿ hvw ￿jdo ª 4 vl %|3￿ ? 3/ 3 dxwuh0
phqw> Vn
|3￿ @4￿ V3
|3￿> h| hvw oh u￿vlgx gh od u￿juhvvlrq1
Od vwdwlvwltxh gh Vwxghqw gx sdudpºwuh e￿ gh o*￿txdwlrq +:, shuphw gh whvwhu v*lo
h{lvwh xq h￿hw vs￿fl￿txh ghv fkrfv gh uhqghphqw q￿jdwliv vxu od yrodwlolw￿ txl q*hvw sdv
sulv hq frpswh sdu oh prgºoh +vljq eldv whvw,1 Vl V3
|3￿ d xq srxyrlu su￿glfwli vxu oh fduu￿
ghv u￿vlgxv vwdqgduglv￿v/ f*hvw xqh lqglfdwlrq txh oh prgºoh gh yduldqfh frqglwlrqqhooh
hvw pdo vs￿fl￿￿1 Od vwdwlvwltxh gh Vwxghqw gx sdudpºwuh e2 gh o*￿txdwlrq +;, shuphw gh
whvwhu vl o*dpsohxu g*xq fkrf gh uhqghphqw q￿jdwli d xq h￿hw vs￿fl￿txh vxu od yrodwlolw￿
qrq sulv hq frpswh sdu oh prgºoh +qhjdwlyh vl}h eldv whvw,1 Od vwdwlvwltxh gh Vwxghqw
gx sdudpºwuh e￿ gh o*￿txdwlrq +<, shuphw xq whvw vlplodluh srxu xq fkrf gh uhqghphqw
srvlwli +srvlwlyh vl}h eldv whvw,1 Oruvtxh o*xq ghv sdudpºwuhv e￿ hvw vljql￿fdwli/ rq shxw
frqfoxuh ª o*h{lvwhqfh g*xqh dv|p￿wulh gdqv oh surfhvvxv gh yrodwlolw￿1 Oh whvw mrlqw ghv
wurlv k|srwkºvhv shxw ￿wuh phq￿ ª sduwlu gh od uhodwlrq +43,/ hq frqvlg￿udqw o*k|srwkºvh
￿￿ @ ￿2 @ ￿￿ @3 1 Od vwdwlvwltxh gh whvw dvvrfl￿h hvw od vwdwlvwltxh gx pxowlsolfdwhxu
gh Odjudqjh ￿ @ WU 2/r ￿W hvw oh qrpeuh g*revhuydwlrq hw U2 hvw oh frh!flhqw gh
g￿whuplqdwlrq gh od uhodwlrq +43,1 Vrxv o*k|srwkºvh qxooh gh v|p￿wulh/ ￿ vxlw xq "2 ª
6 ghju￿v gh olehuw￿1 Fhv whvwv gh gldjqrvwlf shxyhqw ￿jdohphqw ￿wuh plv hq œxyuh vxu
ohv grqq￿hv gh edvh +ohv h{fºv gh uhqghphqw, gh idŒrq ª lghqwl￿hu od iruph srvvleoh
gx surfhvvxv gh yduldqfh frqglwlrqqhooh1
716 Ohv u￿vxowdwv hpslultxhv
Gdqv fhwwh vhfwlrq/ qrxv su￿flvrqv ohv sulqflsdohv fdudfw￿ulvwltxhv gx surfhvvxv
gh yduldqfh frqglwlrqqhooh1 Qrxv h{dplqrqv soxv sduwlfxolºuhphqw ohv sursul￿w￿v gh
vwdwlrqqdulw￿ hw g*dv|p￿wulh/ txl frqglwlrqqhqw oh fkrl{ gh od uhsu￿vhqwdwlrq gh od
yduldqfh1 Qrxv qh vxssrvrqv sdv/ ª fh qlyhdx/ od su￿vhqfh g*h￿hwv DUFK0lq0Phdq hw
qrxv dgphwwrqv srxu oh prphqw txh od glvwulexwlrq frqglwlrqqhooh hvw qrupdoh1
Oh wdeohdx 5 frqwlhqw ohv hvwlpdwlrqv ghv prgºohv vxlydqwv = oh prgºoh dyhf yrodwl0
olw￿ frqvwdqwh +￿ @ ￿ @3 ,> oh prgºoh JDUFK +￿ hw ￿ txhofrqtxhv,> hq￿q oh prgºoh
LJDUFK +￿.￿ @4 ,1 Srxu fkdfxq g*hqwuh hx{/ qrxv lqgltxrqv od orj0yudlvhpeodqfh/
od vwdwlvwltxh gh Omxqj0Er{ fruulj￿h srxu ohv u￿vlgxv hw od vwdwlvwltxh gh Omxqj0Er{
srxu oh fduu￿ ghv u￿vlgxv +dyhf/ hqwuh sduhqwkºvhv/ ohxu qlyhdx gh vljql￿fdwlylw￿,/ ohv
sdudpºwuhv ￿ hw ￿ hvwlp￿v hw ohxu ￿fduwv0w|sh dvvrfl￿1
Oh suhplhu frqvwdw frqfhuqh od q￿fhvvlw￿ g*xqh prg￿olvdwlrq gh od yduldqfh frqgl0
wlrqqhooh1 Rq shxw hq h￿hw frpsduhu ohv orj0yudlvhpeodqfhv gx prgºoh dyhf yrodwlolw￿
frqvwdqwh hw gx prgºoh JDUFK = vrxv o*k|srwkºvh qxooh vhorq odtxhooh ohv sdudpºwuhv
gh od yrodwlolw￿ +ª o*h{fhswlrq gh od frqvwdqwh, vrqw frqmrlqwhphqw qxov/ od vwdwlvwltxh
gx udssruw gh yudlvhpeodqfh +5W +oqOC￿-￿M ￿ oqOyro1 frqvw1,,v x l wx q"2 ª 5 ghju￿v
gh olehuw￿1 Fhwwh k|srwkºvh hvw wrxmrxuv wuºv qhwwhphqw uhmhw￿h/ | frpsulv srxu ohv
wdx{ vxu o*hxur0pdun1 Gdqv fh ghuqlhu fdv/ rq q*dydlw sdv uhmhw￿ od qxoolw￿ mrlqwh ghv 57
43suhplºuhv dxwr0fruu￿odwlrqv ghv fduu￿v ghv h{fºv gh uhqghphqw1 Rq revhuyh srxuwdqw
gdqv oh wdeohdx 5 txh od orj0yudlvhpeodqfh hvw gh 3/48 srxu oh prgºoh dyhf yrodwlolw￿
frqvwdqwh/ hw gh 3/63 srxu oh prgºoh JDUFK1
Frqvlg￿urqv pdlqwhqdqw oh sureoºph gh od vwdwlrqqdulw￿ gh od yduldqfh frqglwlrq0
qhooh1 Rq revhuyh txh ￿ .￿ hvw v|vw￿pdwltxhphqw vxs￿ulhxu ª 4 = o￿jºuhphqw gdqv oh
fdv gh o*hxur0groodu hw gh o*hxur0pdun +4/33: hw 4/335 uhvshfwlyhphqw,/ soxv qhwwhphqw
srxu o*hxur0iudqf +4/34<,1 Qrxv dyrqv grqf hvwlp￿ oh prgºoh +7, ª +9, hq lpsrvdqw
o*k|srwkºvh LJDUFK +￿ .￿,@4 1 Od frpsdudlvrq ghv orj0yudlvhpeodqfhv rewhqxhv
dyhf ohv uhsu￿vhqwdwlrqv JDUFK hw LJDUFK prqwuh txh o*rq qh shxw mdpdlv uhmhwhu
o*k|srwkºvh LJDUFK +od vwdwlvwltxh gx udssruw gh yudlvhpeodqfh dvvrfl￿h ª o*k|sr0
wkºvh qxooh ￿ . ￿ @4vxlw xq "2 ª xq ghju￿ gh olehuw￿,1 Oh idlw g*lpsrvhu ￿ . ￿ @4
qh prgl￿h sdv vljql￿fdwlyhphqw ohv sursul￿w￿v ghv u￿vlgxv = rq qh uhmhwwh mdpdlv ohv
k|srwkºvhv gh qrq0fruu￿odwlrq ghv u￿vlgxv hw gh qrq0fruu￿odwlrq ghv fduu￿v ghv u￿vlgxv
+srxu N @5 7 ,1 Gh soxv/ ohv hvwlpdwlrqv gh ￿ rewhqxhv gdqv ohv ghx{ prgºohv vrqw
wuºv surfkhv1 Rq qrwh txh od frpsrvdqwh dxwru￿juhvvlyh gx surfhvvxv gh yduldqfh
frqglwlrqqhooh hvw dvvh} ￿ohy￿h = hooh hvw frpsulvh hqwuh 3/;6 hw 3/<31
Hq fh txl frqfhuqh od su￿vhqfh g*h￿hwv g*dv|p￿wulh ghv lqqrydwlrqv vxu od yduldqfh
frqglwlrqqhooh/ rq shxw dqdo|vhu hq ghx{ whpsv ohv u￿vxowdwv su￿vhqw￿v gdqv ohv txdwuh
ghuqlºuhv frorqqhv gx wdeohdx 51 Vl o*rq frqvlgºuh od oljqh dvvrfl￿h ª o*k|srwkºvh gh
yrodwlolw￿ frqvwdqwh/ ohv whvwv g*dv|p￿wulh frqfhuqhqw hq idlw dx{ h{fºv gh uhqghphqw
hx{0p￿phv1 Lov phwwhqw hq ￿ylghqfh od su￿vhqfh g*xqh dv|p￿wulh iruwh hw vljql￿fd0
wlyh srxu ohv h{fºv gh uhqghphqw vxu o*hxur0groodu hw vxu o*hxur0iudqf1 Gdqv oh fdv
gh o*hxur0groodu/ fhwwh dv|p￿wulh surylhqw dxvvl elhq gh o*dpsohxu ghv fkrfv q￿jdwliv
txh gh o*dpsohxu ghv fkrfv srvlwliv = ohv vwdwlvwltxhv gh Vwxghqw dvvrfl￿hv ª e2 hw e￿
vrqw hq h￿hw vljql￿fdwlyhv hw gh vljqh rssrv￿1 Ohv frh!flhqwv e2 +qrq uhsurgxlwv gdqv
oh wdeohdx, vrqw hq rxwuh v|vw￿pdwltxhphqw vxs￿ulhxuv/ hq ydohxu devroxh/ dx{ frh!0
flhqwv e￿/ lqgltxdqw tx*xq fkrf q￿jdwli vh wudgxlw j￿q￿udohphqw sdu xqh dxjphqwdwlrq
soxv iruwh gh od yduldqfh tx*xq fkrf srvlwli1 Gdqv oh fdv gh o*hxur0iudqf/ vhxo xq fkrf
q￿jdwli d xq h￿hw vljql￿fdwli vxu od yduldqfh1
Vlo*rq v*lqw￿uhvvh pdlqwhqdqw dx{ oljqhv dvvrfl￿hv dx{ prgºohv JDUFKhw LJDUFK/
rq qrwh txh od vwdwlvwltxh gx whvw mrlqw ￿ q*hvw mdpdlv vljql￿fdwlyh/ txho txh vrlw oh
sd|v1 Ohv vwdwlvwltxhv lqglylgxhoohv qh vrqw sdv vljql￿fdwlyhv dx vhxlo gh 8(1 O*lq0
wurgxfwlrq gh p￿fdqlvphv g*dv|p￿wulh q*dssdudæw grqf sdv q￿fhvvdluh/ xqh irlv sulvh
hq frpswh o*k￿w￿urvf￿gdvwlflw￿ frqglwlrqqhooh ghv h{fºv gh uhqghphqw61 Qrxv dyrqv
grqf frqvlg￿u￿ gdqv od vxlwh ghv uhsu￿vhqwdwlrqv LJDUFK/ vdqv h￿hw g*dv|p￿wulh ghv
lqqrydwlrqv vxu od yduldqfh frqglwlrqqhooh1
Fhv u￿vxowdwv gl￿ºuhqw gh fhx{ rewhqxv oruv gh od prg￿olvdwlrq ghv h{fºv gh uhqgh0
phqw vxu ohv lqglfhv erxuvlhuv +Edloolh hw GhJhqqdur/ 4<<3/ Srrq hw Wd|oru/ 4<<5, rx
oruv gh od prg￿olvdwlrq ghv wdx{ g*lqw￿u￿w hx{0p￿phv +Furxk| hw Urfnlqjhu/ 4<<:,1 Lo
vhpeoh wrxwhirlv fruuhvsrqguh ª xqh fdudfw￿ulvwltxh ghv h{fºv gh uhqghphqw vxu wdx{
g*lqw￿u￿w/ sxlvtxh od soxsduw ghv ￿wxghv vxu fhv grqq￿hv rqw uhwhqx ghv uhsu￿vhqwdwlrqv
v|p￿wultxhv1 Eroohuvohy/ Fkrx hw Nurqhu +4<<5, irqw ￿jdohphqw xq who frqvwdw1
6Ohv hvwlpdwlrqv ghv prgºohv g*dv|p￿wulh frxudpphqw uhwhqxv gdqv ohv ￿wxghv hpslultxhv +pr0
gºohv HJDUFK/ WJDUFK rx JMU, phq￿hv vxu qrv grqq￿hv/ pdlv qrq uhsurgxlwhv lfl/ frq￿uphqw
o*devhqfh g*dv|p￿wulh srxu ohv h{fºv gh uhqghphqw vxu hxur0ghylvh1
448 Od glvwulexwlrq frqglwlrqqhooh ghv lqqrydwlrqv hw od
phvxuh gx udwlr uhqghphqw0ulvtxh
814 Ohv glvwulexwlrqv dowhuqdwlyhv gh od ghqvlw￿ qrupdoh
O*dqdo|vh ghv sursul￿w￿v vwdwlvwltxhv ghv h{fºv gh uhqghphqw d prqwu￿ txh o*k|sr0
wkºvh gh qrupdolw￿ grlw ￿wuh uhmhw￿h/ fh uhmhw suryhqdqw ª od irlv ghv prphqwv g*ruguhv
6 hw 71 Oh idlw g*dgrswhu xqh uhsu￿vhqwdwlrq JDUFK/ p￿ph dyhf ghv lqqrydwlrqv
vwdqgduglv￿hv qrupdohv/ shuphw g*rewhqlu ghv u￿vlgxv %| grqw od glvwulexwlrq qrq0
frqglwlrqqhooh su￿vhqwh ghv txhxhv soxv ￿sdlvvhv txh fhooh gh od orl qrupdoh1 Fhwwh
hvwlpdwlrq vrxv iruph JDUFK qh shuphw sdv wrxmrxuv g*￿olplqhu o*h{fºv gh nxuwrvlv
qrq0frqglwlrqqhooh1 Rq shxw doruv dgrswhu xqh glvwulexwlrq frqglwlrqqhooh ghv lqqryd0
wlrqv vwdqgduglv￿hv txl dxwrulvh hooh0p￿ph xq frpsruwhphqw ohswrnxuwltxh1 Soxvlhxuv
glvwulexwlrqv su￿vhqwdqw fhwwh fdudfw￿ulvwltxh rqw ￿w￿ sursrv￿hv/ frpph od glvwulex0
wlrq qrupdoh dyhf vdxw gh Srlvvrq +Mrulrq/ 4<;;,/ od orl gh Vwxghqw +Eroohuvohy/ 4<;:,/
od glvwulexwlrq h{srqhqwlhooh +Edloolh hw Eroohuvohy/ 4<<3, rx od glvwulexwlrq JHG +srxu
Jhqhudol}hg Huuru Glvwulexwlrq/ Qhovrq/ 4<<4,1 Hqjoh hw Jrq}doh}0Ulyhud +4<;<, rqw
￿jdohphqw g￿yhorss￿ xqh p￿wkrgh g*hvwlpdwlrq vhpl0sdudp￿wultxh gh od ghqvlw￿ gh
glvwulexwlrq ghv lqqrydwlrqv/ fh txl dxwrulvh ghv glvwulexwlrqv hpslultxhv wuºv  h{leohv1
Qrxv qrxv lqw￿uhvvrqv soxv sduwlfxolºuhphqw gdqv fhwwh vhfwlrq dx{ orlv gh glv0
wulexwlrq shuphwwdqw g*dmxvwhu od vnhzqhvv hw vxuwrxw o*h{fºv gh nxuwrvlv1 Eroohuvohy














r￿ ￿^￿‘ hvw od irqfwlrq jdppd hw ￿￿ @4 @￿1 Od orl gh Vwxghqw hvw v|p￿wultxh dxwrxu
gh 3 hw whqg yhuv od orl qrupdoh txdqg oh qrpeuh gh ghju￿v gh olehuw￿ ￿ whqg yhuv
o*lq￿ql1 Od yduldqfh frqglwlrqqhooh hvw ￿qlh srxu ￿A51 Srxu 7 ?￿?4/ od nxuwrvlv





@6+ ￿ ￿5,@+￿ ￿7,/ hvw vxs￿ulhxuh ª 61 Xq sdudpºwuh
vxsso￿phqwdluh +￿, hvw grqf hvwlp￿/ shuphwwdqw g*dmxvwhu o*h{fºv gh nxuwrvlv gh od
glvwulexwlrq hpslultxh1
Qhovrq +4<<4, d sursrv￿ od glvwulexwlrq JHG +srxu Jhqhudol}hg Huuru Glvwulex0




















hw ￿￿ @ ￿1 Txdqg oh sdudpºwuh ￿ hvw ￿jdo ª 5/ od ghqvlw￿ vh
udpºqh ª od orl qrupdoh1 Srxu ￿?5/ od glvwulexwlrq d ghv txhxhv soxv ￿sdlvvhv txh
od orl qrupdoh/ hw/ ª o*lqyhuvh/ srxu ￿A5/ ohv txhxhv vrqw prlqv ￿sdlvvhv txh od orl







vxs￿ulhxuh ª 6 txdqg ￿?51 Oh sdudpºwuh ￿ shuphw g*dmxvwhu o*h{fºv gh nxuwrvlv gh
od glvwulexwlrq hpslultxh1
Xq uhsurfkh vrxyhqw dguhvv￿ ª od orl gh Vwxghqw hw ª od JHG surylhqw gh ohxu
lqfdsdflw￿ ª dmxvwhu oh prphqw g*ruguh 6 gh od glvwulexwlrq/ sxlvtx*hoohv vxssrvhqw
wrxwhv ghx{ od qxoolw￿ gh od vnhzqhvv1 O*dqdo|vh ghv sursul￿w￿v vwdwlvwltxhv ghv h{0
fºv gh uhqghphqw d prqwu￿ txh od vnhzqhvv dssdudæw j￿q￿udohphqw vljql￿fdwlyhphqw
45gl￿￿uhqwh gh 31 O*￿wxgh ghv vwdwlvwltxhv g*dv|p￿wulh gdqv od vhfwlrq su￿f￿ghqwh d wrx0
whirlv prqwu￿ txh oh prphqw g*ruguh 6 qh shxw sdv ￿wuh sulv hq frpswh sdu xqh whooh
dssurfkh1 Xqh j￿q￿udolvdwlrq dowhuqdwlyh gh od glvwulexwlrq qrupdoh shxw ￿wuh irqg￿h
vxu xq dmxvwhphqw vhpl0sdudp￿wultxh gh od yudlh ghqvlw￿1 Oh g￿yhorsshphqw hq sr0
o|q￿phv g*Khuplwh/ sursrv￿ qrwdpphqw sdu Jdoodqw hw Wdxfkhq +4<;<,/ uhsrvh vxu








r￿ q+}|, hvw od irqfwlrq gh ghqvlw￿ qrupdoh fhqwu￿h u￿gxlwh/ K￿ +}|, hvw oh sro|q￿ph
g*Khuplwh g*ruguh l1 Fhv sro|q￿phv vrqw g￿￿qlv sdu C￿q+}|,@+ ￿4,
￿ q+}|,K￿ +}|,1
Xq g￿yhorsshphqw dx txdwulºph ruguh +Q @7 , shuphw g*dmxvwhu vlpxowdq￿phqw od
vnhzqhvv hw od nxuwrvlv1 Ohv ghx{ suhplhuv prphqwv gh i +}|>￿￿, vrqw 3 hw 4 sdu
frqvwuxfwlrq/ sxlvtxh o*hvs￿udqfh hw od yduldqfh vrqw hvwlp￿hv sdu dloohxuv sdu oh pr0
gºoh +￿ gdqv o*￿txdwlrq g*hvs￿udqfh hw ￿f gdqv o*￿txdwlrq gh yduldqfh frqglwlrqqhooh,1

















r￿ d￿ hw de fruuhvsrqghqw uhvshfwlyhphqw ª od vnhzqhvv hw ª o*h{fºv gh nxuwrvlv1 Rq
d grqf ￿￿ @ id￿>dej1
815 Od iruph gx ulvtxh
Od phvxuh gx udwlr uhqghphqw0ulvtxh shxw ￿wuh u￿dolv￿h/ gh idŒrq qdwxuhooh/ ª sdu0
wlu g*xq prgºoh DUFK0lq0Phdq1 Fh prgºoh/ g￿yhorss￿ sdu Hqjoh/ Ololhq hw Ureelqv
+4<;:,/ wlhqw frpswh hq h￿hw gh o*lpsdfw srvvleoh gh od yduldqfh frqglwlrqqhooh vxu
o*hvs￿udqfh frqglwlrqqhooh1 Oruvtxh od prg￿olvdwlrq sruwh vxu oh uhqghphqw g*xq dfwli/
od yduldqfh rx o*￿fduw0w|sh frqglwlrqqho hvw doruv vrxyhqw frqvlg￿u￿ frpph xq lqglfd0
whxu gx ulvtxh dvvrfl￿ ª fhw dfwli1 Od irupxodwlrq lqlwldoh gh Hqjoh/ Ololhq hw Ureelqv
d ￿w￿ mxvwl￿￿h/ g*xq srlqw gh yxh wk￿rultxh/ hq u￿i￿uhqfh dx prgºoh gh fkrl{ gh sru0
whihxlooh1 Gdqv oh fdv g*xq prgºoh JDUFK g*ruguh +4>4,/ ohxu uhsu￿vhqwdwlrq v*￿fulw
vrxv od iruph =
hu| @ ￿ .￿*+￿|,.%| +45,
￿2






$ i +}|>￿￿, +47,
r￿ *+￿|, hvw xqh irqfwlrq gh od yrodwlolw￿ frqglwlrqqhooh1 Wurlv w|shv gh uhsu￿vhqwdwlrq
rqw idlw o*remhw g*xqh dwwhqwlrq sduwlfxolºuh gdqv ohv dssolfdwlrqv hpslultxhv = od yr0
odwlolw￿ *+￿|,@￿| +dvvrfl￿h dx FDSP,/ od yduldqfh *+￿|,@￿2
| +dvvrfl￿h dx prgºoh
gh ghpdqgh g*dfwliv, hw oh orjdulwkph gh od yrodwlolw￿ *+￿|,@o q+ ￿|,1 Fhwwh ghuqlºuh
uhsu￿vhqwdwlrq q*d sdv idlw o*remhw g*xqh irupxodwlrq wk￿rultxh/ pdlv d ￿w￿ whvw￿h dyhf
vxffºv vxu ohv pdufk￿v gh wdx{ g*lqw￿u￿w +Hqjoh/ Ololhq hw Ureelqv/ 4<;:,71
7Fhv wurlv irupxodwlrqv shxyhqw ￿wuh lqwhusu￿w￿hv frpph ghv fdv sduwlfxolhuv gh od iruph j￿q￿udoh






*￿ r￿ ￿ g￿whuplqh od iruph gh od
46Rq uhpdutxh txh o*k|srwkºvh gh frqvwdqfh gh o*h{fºv gh uhqghphqw dqwlfls￿ +￿ @
3, shxw ￿wuh dvvrfl￿h ª od wk￿rulh ghv dqwlflsdwlrqv gh od vwuxfwxuh sdu whuph vxu
ohv pdufk￿v ghv hxur0ghylvhv1 Hq h￿hw/ vhorq fhwwh wk￿rulh +￿wxgl￿h/ vrxv xq dqjoh
hpslultxh/ sdu Vkloohu/ Fdpsehoo hw Vfkrhqkrow}/ 4<;6/ Pdqnlz hw Plurq/ 4<;9/ hw
Fdpsehoo hw Vkloohu/ 4<<4/ qrwdpphqw,/ ohv sulphv gh sruwdjh grlyhqw ￿wuh frqvwdqwhv
gdqv oh whpsv/ p￿ph vl hoohv shxyhqw ydulhu dyhf od pdwxulw￿ ghv sodfhphqwv1
Soxvlhxuv dxwhxuv rqw fkhufk￿ ª phvxuhu od shuwlqhqfh ghv wurlv g￿￿qlwlrqv gx
ulvtxh fl0ghvvxv1 Hqjoh/ Ololhq hw Ureelqv +4<;:, rqw ￿wxgl￿ ghx{ g*hqwuh hoohv +od
yrodwlolw￿ hw oh orjdulwkph gh od yrodwlolw￿, hw rqw prqwu￿ txh od vhfrqgh irupxodwlrq
frqgxlvdlw dx{ u￿vxowdwv ohv soxv vdwlvidlvdqwv vxu ohxuv grqq￿hv1 Iuhqfk/ Vfkzhuw hw
Vwdpedxjk +4<;:, rqw txdqw ª hx{ rewhqxv gh phloohxuv u￿vxowdwv/ txrltxh qrq g￿whu0
plqdqwv/ srxu od yrodwlolw￿ sdu udssruw ª od yduldqfh1 Edloolh hw GhJhqqdur +4<<3, hw
Srrq hw Wd|oru +4<<5, wurxyhqw ghv u￿vxowdwv vlplodluhv srxu fhv ghx{ vs￿fl￿fdwlrqv gx
ulvtxh1 Frpswh whqx gh od frpsoh{lw￿ ghv hvwlpdwlrqv ghv prgºohv DUFK0lq0Phdq/ lo
vhpeoh tx*dxfxqh ￿wxgh v|vw￿pdwltxh gh od uhsu￿vhqwdwlrq rswlpdoh gx ulvtxh q*dlw ￿w￿
hqwuhsulvh1 Qrxv fkhufkrqv grqf ª grqqhu ghv ￿o￿phqwv gh u￿srqvh frqfhuqdqw od g￿0
￿qlwlrq od soxv shuwlqhqwh/ hq whvwdqw v|vw￿pdwltxhphqw fhv wurlv g￿￿qlwlrqv xvxhoohv1
Srxu fhod/ qrxv frpsdurqv ª qrxyhdx ohv orj0yudlvhpeodqfhv rewhqxhv ª sduwlu ghv
gl￿￿uhqwhv vs￿fl￿fdwlrqv1
816 Ohv u￿vxowdwv hpslultxhv
81614 Od ghqvlw￿ gh glvwulexwlrq frqglwlrqqhooh
Oh fkrl{ gh od glvwulexwlrq frqglwlrqqhooh hvw uhqgx txhotxh shx g￿olfdw sdu oh idlw
txh ohv gl￿￿uhqwhv k|srwkºvhv hqylvdj￿hv qh vrqw sdv/ srxu o*hvvhqwlho/ hperæw￿hv1 Hq
h￿hw/ od ghqvlw￿ qrupdoh dssdudæw frpph xq fdv sduwlfxolhu gh od orl gh Vwxghqw +4@￿ @
3,/ gh od JHG +￿ @5 , hw gx g￿yhorsshphqw hq sro|q￿phv g*Khuplwh +d￿ @ de @3 ,1
Oh whvw gh o*k|srwkºvh gh glvwulexwlrq qrupdoh shxw ￿jdohphqw ￿wuh u￿dolv￿ ª o*dlgh
gh od vwdwlvwltxh gx udssruw ghv pd{lpd gh yudlvhpeodqfh/ txl vxlw/ vrxv o*k|srwkºvh
qxooh gh qrupdolw￿/ xq "2 ª xq ghju￿ gh olehuw￿ srxu od orl gh Vwxghqw hw od JHG hw
ª ghx{ ghju￿v gh olehuw￿ srxu oh g￿yhorsshphqw hq sro|q￿phv g*Khuplwh1 Ohv wurlv
ghqvlw￿v j￿q￿udolvdqw od orl qrupdoh qh shxyhqw hq uhydqfkh sdv ￿wuh gluhfwhphqw
whvw￿hv o*xqh frqwuh o*dxwuh1 D qrxyhdx/ qrxv frpsdurqv fhv gl￿￿uhqwhv glvwulexwlrqv
frqglwlrqqhoohv ª sduwlu gh ohxu orj0yudlvhpeodqfh1
Ohv orj0yudlvhpeodqfhv dvvrfl￿hv dx{ gl￿￿uhqwhv glvwulexwlrqv frqglwlrqqhoohv vrqw
su￿vhqw￿hv gdqv oh wdeohdx 61 Qrxv dyrqv frqvlg￿u￿ lfl gl￿￿uhqwhv uhsu￿vhqwdwlrqv gx
ulvtxh/ fdu fhoohv0fl vrqw vxvfhswleohv g*lq xhu vxu oh fkrl{ gh od ghqvlw￿ frqglwlrqqhooh1
Qrxv lqgltxrqv ￿jdohphqw ohv sdudpºwuhv vxlydqwv = 4@￿ srxu od orl gh Vwxghqw/ ￿ srxu
od JHG/ hw d￿ hw de srxu oh g￿yhorsshphqw hq sro|q￿phv g*Khuplwh1
Vl o*rq frqvlgºuh ohv hvwlpdwlrqv gh od orl gh Vwxghqw/ rq uhpdutxh txh oh sdudpºwuh
4@￿ hvw v|vw￿pdwltxhphqw frpsulv hqwuh 3/4 hw 3/49 +vrlw xq qrpeuh gh ghju￿v gh
olehuw￿ ￿ frpsulv gdqv o*lqwhuydooh ^9>58>43‘,1 O*h{fºv gh nxuwrvlv hvw wuºv vwdeoh srxu
ohv wurlv pdufk￿v/ txhooh txh vrlw od uhsu￿vhqwdwlrq gx ulvtxh uhwhqxh1 Lo hvw soxv idleoh
srxu o*hxur0groodu +gh o*ruguh gh 4/4, hw soxv ￿ohy￿ srxu o*hxur0pdun hw o*hxur0iudqf
oldlvrq hqwuh o*h{fºv gh uhqghphqw hw oh ulvtxh1 Srxu ￿ ’￿ / rq uhwurxyh od yrodwlolw￿> srxu ￿ ’2od
yduldqfh> oh orjdulwkph gh od yrodwlolw￿ hvw rewhqx frpph fdv olplwh txdqg ￿ < f1 Fhwwh h{suhvvlrq
shuphw wk￿rultxhphqw gh whvwhu ohv gl￿￿uhqwhv irupxodwlrqv xvxhoohv gx ulvtxh1 Wrxwhirlv/ gdqv ohv
dssolfdwlrqv qxp￿ultxhv/ ohv ￿fduwv0w|shv dvvrfl￿v dx sdudpºwuh ￿ vh vrqw dy￿u￿v wurs odujhv srxu
shuphwwuh xqh frqfoxvlrq fodluh hq idyhxu gh o*xqh rx o*dxwuh ghv uhsu￿vhqwdwlrqv1
47+hqwuh 4/; hw 5/7,1 Oh whvw gh o*k|srwkºvh qxooh gh qrupdolw￿ +4@￿ @3 , frqgxlw ª uhmhwhu
v|vw￿pdwltxhphqw od qrupdolw￿ srxu o*hqvhpeoh ghv sd|v hw ghv frxsohv gh pdwxulw￿v1
O*hvwlpdwlrq gx prgºoh dyhf ghqvlw￿ frqglwlrqqhooh JHG frqgxlw ª xqh fdudfw￿ul0
vdwlrq dvvh} surfkh gh fhooh rewhqxh dyhf od orl gh Vwxghqw = oh sdudpºwuh ￿ hvw frpsulv
hqwuh 4/47 hw 4/77/ o*k|srwkºvh gh qrupdolw￿ +￿ @5 , ￿wdqw v|vw￿pdwltxhphqw uhmhw￿h1
O*h{fºv gh nxuwrvlv sdudæw uhodwlyhphqw olplw￿ srxu o*hxur0groodu +￿ gh o*ruguh gh 4/7
vrlw xq h{fºv gh nxuwrvlv gh o*ruguh gh 4,/ pdlv ehdxfrxs soxv iruw srxu o*hxur0pdun
hw o*hxur0iudqf +4>47 ?￿?4>55,/ fh txl fruuhvsrqg ª xq h{fºv gh nxuwrvlv frpsulv
hqwuh 4/9 hw 51
Oh g￿yhorsshphqw hq sro|q￿phv g*Khuplwh dxwrxu gh od ghqvlw￿ qrupdoh shuphw/
oª hqfruh/ gh phwwuh hq ￿ylghqfh od qrq0qrupdolw￿ ghv h{fºv gh uhqghphqw1 Rq uh0
pdutxh wrxw g*derug txh oh sdudpºwuh de hvw suhvtxh v|vw￿pdwltxhphqw vxs￿ulhxu ª
4 +ª o*h{fhswlrq gh ghx{ irupxodwlrqv gx ulvtxh srxu o*hxur0groodu,1 O*h{fºv gh nxuwr0
vlv hvwlp￿ hvw dlqvl frpsulv hqwuh 3/<9 hw 4/3; srxu o*hxur0groodu/ hqwuh 4/8 hw 4/; srxu
o*hxur0pdun hw hqwuh 4/7 hw 4/9 srxu o*hxur0iudqf1 Lo q*hvw wrxwhirlv sdv vljql￿fdwli srxu
o*hxur0groodu1 Sdu dloohxuv/ oh sdudpºwuh gh vnhzqhvv hvw j￿q￿udohphqw qrq0vljql￿fdwli1
Hq idlw/ lo q*hvw txh o￿jºuhphqw q￿jdwli srxu o*hxur0iudqf +d￿ hvw doruv gh o*ruguh gh
03/68,1
Ohv prgºohv txl dvvxuhqw od orj0yudlvhpeodqfh pd{lpdoh gl￿ºuhqw srxu ohv wurlv
pdufk￿v g*hxur0ghylvh1 Srxu o*hxur0groodu/ od orl gh Vwxghqw grplqh v|vw￿pdwltxhphqw
ohv ghx{ dxwuhv irupxodwlrqv/ txhooh txh vrlw od uhsu￿vhqwdwlrq gx ulvtxh dgrsw￿h1 Hq
uhydqfkh/ srxu o*hxur0pdun hw o*hxur0iudqf/ lo v*djlw gh od JHG/ grplqdqwh ￿jdoh0
phqw srxu ohv wurlv uhsu￿vhqwdwlrqv gx ulvtxh1 Rq uhpdutxh txh oh g￿yhorsshphqw
hq sro|q￿phv g*Khuplwh qh grqqh od orj0yudlvhpeodqfh pd{lpdoh txh gdqv oh fdv
gh o*hxur0iudqf/ srxu oh vhxo prgºoh vdqv h￿hw gx ulvtxh vxu oh uhqghphqw1 Srxuwdqw/
p￿ph gdqv fh fdv/ vhxo oh frh!flhqw dvvrfl￿ ª o*h{fºv gh nxuwrvlv hvw vljql￿fdwli hw/
hq rxwuh/ od orj0yudlvhpeodqfh q*hvw txh wuºv o￿jºuhphqw +hw qrq0vljql￿fdwlyhphqw,
vxs￿ulhxuh ª fhooh rewhqxh dyhf od JHG1
Ghx{ u￿vxowdwv vh g￿jdjhqw frqfhuqdqw oh fkrl{ gh od ghqvlw￿ frqglwlrqqhooh = g*xqh
sduw/ od ghqvlw￿ qrupdoh q*hvw sdv dgdsw￿h srxu uhqguh frpswh ghv fdudfw￿ulvwltxhv
gh od glvwulexwlrq frqglwlrqqhooh ghv h{fºv gh uhqghphqw1 O*dmxvwhphqw gh o*h{fºv
gh nxuwrvlv shuphw hq h￿hw xqh dp￿olrudwlrq vhqvleoh ghv hvwlpdwlrqv hw xqh wuºv
qhwwh dxjphqwdwlrq hq whuphv gh yudlvhpeodqfh1 G*dxwuh sduw/ o*hvwlpdwlrq g*xqh
ghqvlw￿ frqglwlrqqhooh dxwrulvdqw xqh vnhzqhvv gl￿￿uhqwh gh 3 q*hvw j￿q￿udohphqw
sdv q￿fhvvdluh = od orj0yudlvhpeodqfh gx prgºoh dyhf g￿yhorsshphqw g*Khuplwh uhvwh
suhvtxh v|vw￿pdwltxhphqw soxv idleoh txh fhooh gx prgºoh dyhf orl gh Vwxghqw rx
JHG81
Ilqdohphqw/ od orl gh Vwxghqw srxu o*hxur0groodu hw od JHG srxu o*hxur0pdun hw
o*hxur0iudqf dssdudlvvhqw frpph ghv frpsurplv vdwlvidlvdqwv srxu fdudfw￿ulvhu od ghq0
vlw￿ frqglwlrqqhooh ghv lqqrydwlrqv1 Hoohv shuphwwhqw xq dmxvwhphqw gh od nxuwrvlv
frqglwlrqqhooh soxv su￿flv txh oh g￿yhorsshphqw hq sro|q￿phv g*Khuplwh hw su￿vhuyhqw
ohv frqglwlrqv g*h{lvwhqfh gh od nxuwrvlv frqglwlrqqhooh +￿A7 hw ￿A3,1
8Hq rxwuh o*hvwlpdwlrq g*xqh ghqvlw￿ frqglwlrqqhooh irqg￿h vxu xqh orl gh Vwxghqw j￿q￿udolv￿h +gdqv
odtxhooh od vnhzqhvv hvw hvwlp￿h oleuhphqw/ frpph gdqv Kdqvhq/ 4<<7, frqgxlw ª uhmhwhu v|vw￿pdwl0
txhphqw od vljql￿fdwlylw￿ gx sdudpºwuh gh vnhzqhvv +ohv u￿vxowdwv qh vrqw sdv uhsurgxlwv/ pdlv vrqw
glvsrqleohv vxu ghpdqgh,1
4881615 Ohv ￿ydoxdwlrqv gx udwlr uhqghphqw0ulvtxh
Oh wdeohdx 7grqqh ohv u￿vxowdwv ghv hvwlpdwlrqv rewhqxv srxu ohv prgºohv LJDUFK
dyhf glvwulexwlrq frqglwlrqqhooh gh Vwxghqw hw JHG/ srxu ohv gl￿￿uhqwhv iruphv gh
ulvtxh1 Ohv sdudpºwuhv 4@￿ hw ￿ fruuhvsrqghqw ª fhx{ su￿vhqw￿v gdqv oh wdeohdx 61 Ohv
hvwlpdwlrqv gh ￿f qh vrqw mdpdlv vljql￿fdwlyhv/ fh txl lqgltxh o*devhqfh gh whqgdqfh
g￿whuplqlvwh gdqv o*￿yroxwlrq gh od yduldqfh frqglwlrqqhooh1 Frpph o*lqgltxdlw g￿mª oh
wdeohdx 5/ oh sdudpºwuh ￿/ txl fruuhvsrqg ª o*h￿hw gx fduu￿ gh o*lqqrydwlrq vxu od yd0
uldqfh frqglwlrqqhooh/ hvw dvvh} idleoh/ gh o*ruguh gh 3/403/5/ hw sduirlv qrq0vljql￿fdwli
+gdqv oh fdv gh o*hxur0groodu,1
Frqvlg￿urqv pdlqwhqdqw ohv hvwlpdwlrqv gx udwlr uhqghphqw0ulvtxh ￿>vhorq od ghq0
vlw￿ frqglwlrqqhooh hw od iruph gx ulvtxh dgrsw￿hv1 Oh suhplhu srlqw ª qrwhu hvw txh ￿
hvw wrxmrxuv srvlwli hw j￿q￿udohphqw vljql￿fdwli1 Ohv sulqflsdohv h{fhswlrqv frqfhuqhqw
o*hxur0groodu hw o*hxur0iudqf dyhf ghqvlw￿ JHG1 Ohv hvwlpdwlrqv gx udwlr uhqghphqw0
ulvtxh vrqw uhodwlyhphqw vwdeohv g*xq pdufk￿ ª o*dxwuh1 Oh wdeohdx 8 uhjurxsh ohv
hvwlpdwlrqv gh ￿ rewhqxhv ª sduwlu gh od orl qrupdoh/ gh od orl gh Vwxghqw dlqvl txh gh
od JHG1 Vl o*rq vh frqfhqwuh vxu od ghqvlw￿ frqglwlrqqhooh grqqdqw od orj0yudlvhpeodqfh
pd{lpdoh +orl gh Vwxghqw srxu o*hxur0groodu hw JHG srxu o*hxur0pdun hw o*hxur0iudqf,/
hw txh o*rq v*lqw￿uhvvh wrxw g*derug dx fdv r￿ oh ulvtxh hvw uhsu￿vhqw￿ sdu od yrodwl0
olw￿ +￿ fruuhvsrqg doruv dx sul{ gh pdufk￿ gx ulvtxh ￿,/ rq rewlhqw xqh ydohxu gh ￿
frpsulvh hqwuh 3/5 srxu o*hxur0iudqf hw 3/68 srxu o*hxur0pdun> oh sul{ gh pdufk￿ gx
ulvtxh dssdudæw dlqvl uhodwlyhphqw vwdeoh/ p￿ph g*xq sd|v ª o*dxwuh1 F*hvw prlqv oh fdv
gx ghju￿ g*dyhuvlrq srxu oh ulvtxh ￿> oruvtxh oh ulvtxh hvw uhsu￿vhqw￿ sdu od yduldqfh
frqglwlrqqhooh1 O*hvwlpdwlrq gh ￿ hvw hq h￿hw frpsulvh hqwuh 3/4; +srxu o*hxur0iudqf,
hw 3/87 +srxu o*hxur0pdun,1 Fh u￿vxowdw wudgxludlw xq frpsruwhphqw soxv suxghqw gh
od sduw ghv lqyhvwlvvhxuv vxu oh pdufk￿ gh o*hxur0pdun sdu udssruw dx{ lqyhvwlvvhxuv
vxu oh pdufk￿ gh o*hxur0iudqf/ rx/ gdqv xqh prlqguh phvxuh/ gh o*hxur0groodu1 Hq￿q/ rq
uhwurxyh xqh fhuwdlqh vwdelolw￿ gx udwlr uhqghphqw0ulvtxh/ oruvtxh oh ulvtxh hvw dvvr0
fl￿ dx orjdulwkph gh od yrodwlolw￿ frqglwlrqqhooh1 O*hvwlpdwlrq gh ￿ hvw doruv frpsulvh
hqwuh 3/38 +srxu o*hxur0groodu, hw 3/3: +srxu o*hxur0pdun,1
G*dxwuh sduw/ vl oh fkrl{ gh od ghqvlw￿ frqglwlrqqhooh g￿shqg gx pdufk￿ frqvlg￿u￿/
lo q*hq hvw sdv gh p￿ph srxu od uhsu￿vhqwdwlrq gx ulvtxh1 Hq h￿hw/ srxu ohv wurlv
pdufk￿v/ od orj0yudlvhpeodqfh pd{lpdoh hvw rewhqxh oruvtxh oh ulvtxh hvw uhsu￿vhqw￿
sdu oh orjdulwkph gh od yrodwlolw￿ frqglwlrqqhooh1 Fhwwh krprj￿q￿lw￿ hvw txhotxh shx
vxusuhqdqwh1 Hq h￿hw xqh whooh uhsu￿vhqwdwlrq gx ulvtxh q*d sdv/ ª qrwuh frqqdlvvdqfh/
gh irqghphqwv wk￿rultxhv/ frqwudluhphqw ª od yrodwlolw￿ rx ª od yduldqfh1 Wrxwhirlv/
hooh fruuhvsrqg dx u￿vxowdw rewhqx sdu Hqjoh/ Ololhq hw Ureelqv +4<;:,/ vxu oh pdufk￿
ghv erqv gx wu￿vru dp￿ulfdlq1 Lo hvw hq rxwuh lpsruwdqw gh vrxoljqhu txh o*￿fduw gh orj0
yudlvhpeodqfh hvw j￿q￿udohphqw u￿gxlw = gdqv oh fdv gh o*hxur0groodu hw gh o*hxur0iudqf/
lo h{lvwh xqh gl￿￿uhqfh q￿joljhdeoh dyhf oh prgºoh irqg￿ vxu od yrodwlolw￿ frqglwlrqqhooh
+o*￿fduw v*￿oºyh ª 3/333: hw 3/3336 uhvshfwlyhphqw,> hq fh txl frqfhuqh o*hxur0pdun/ od
gl￿￿uhqfh gh orj0yudlvhpeodqfhv hvw gh 3/3374 dyhf oh prgºoh ª yrodwlolw￿ frqglwlrqqhooh
hw gh 3/33;7 dyhf oh prgºoh ª yduldqfh frqglwlrqqhooh1
Fhv u￿vxowdwv frq￿uphqw fhuwdlqhv ￿wxghv dqw￿ulhxuhv vxu o*￿ydoxdwlrq gx udwlr
uhqghphqw0ulvtxh1 Ohv ruguhv gh judqghxu rewhqxv ª sduwlu g*xqh uhsu￿vhqwdwlrq gx
ulvtxh irqg￿ vxu od yrodwlolw￿ rx od yduldqfh frqglwlrqqhoohv vrqw j￿q￿udohphqw lq0
i￿ulhxuv ª fhx{ wurxy￿v srxu ohv lqglfhv erxuvlhuv/ qrwdpphqw sdu Phuwrq +4<;3,/
Iuhqfk/ Vfkzhuw hw Vwdpedxjk +4<;:, rx Srrq hw Wd|oru +4<<5,1 Fhshqgdqw/ frqwudl0
uhphqw dx{ uhqghphqwv erxuvlhuv/ ohv prgºohv g*dv|p￿wulh q*dssdudlvvhqw sdv shuwl0
49qhqwv srxu uhsu￿vhqwhu od g|qdpltxh gx surfhvvxv gh yduldqfh frqglwlrqqhooh1
Hq fh txl frqfhuqh ohv pdufk￿v gh wdx{ g*lqw￿u￿w/ qrxv wurxyrqv/ frpph Hqjoh/
Ololhq hw Ureelqv +4<;:,/ txh od uhsu￿vhqwdwlrq gx ulvtxh ª sduwlu gx orjdulwkph gh
od yrodwlolw￿ frqglwlrqqhooh vhpeoh shuwlqhqwh srxu h{soltxhu od g|qdpltxh ghv h{fºv
gh uhqghphqw gx pdufk￿ ghv hxur0ghylvhv/ pdoju￿ o*devhqfh gh u￿hoohv mxvwl￿fdwlrqv
wk￿rultxhv1 D o*lqyhuvh gh Ehokrpph +4<<3,/ qrxv rewhqrqv ghv hvwlpdwlrqv gx udwlr
uhqghphqw0ulvtxh v|vw￿pdwltxhphqw srvlwlyhv vxu oh pdufk￿ iudqŒdlv +lo hvw yudl/ vxu
xqh s￿ulrgh ehdxfrxs soxv ￿whqgxh,1
Hq￿q/ ª o*lqyhuvh gh fh tx*rewlhqqhqw Edloolh hw GhJhqqdur +4<<3, hw Srrq hw
Wd|oru +4<<5,/ oh fkrl{ g*xqh orl gh Vwxghqw/ dx olhx g*xqh ghqvlw￿ qrupdoh/ qh frqgxlw
sdv ª xqh g￿judgdwlrq gh o*hvwlpdwlrq gx udwlr uhqghphqw0ulvtxh1 Frpph oh prqwuh
oh wdeohdx 8/ ohv ydohxuv gh ￿ vh u￿gxlvhqw o￿jºuhphqw srxu o*hxur0groodu oruvtxh o*rq
sdvvh g*xqh orl qrupdoh ª xqh orl gh Vwxghqw rx xqh JHG> pdlv/ lo q*hq hvw sdv
gh p￿ph srxu o*hxur0pdun hw o*hxur0iudqf1 Oh udwlr uhqghphqw0ulvtxh dxjphqwh srxu
fhv ghx{ ghylvhv oruvtxh o*rq dgrswh xqh orl gh Vwxghqw hw vxuwrxw xqh JHG frpph
glvwulexwlrq frqglwlrqqhooh1
817 Fdudfw￿ulvwltxhv gh sulphv gh sruwdjh
O*rewhqwlrq g*xqh oldlvrq srvlwlyh hw vljql￿fdwlyh hqwuh o*h{fºv gh uhqghphqw hw
od yrodwlolw￿ frqglwlrqqhooh srxu ohv wdx{ vxu o*hxur0groodu/ o*hxur0pdun hw o*hxur0iudqf
frq￿uph oh fdudfwºuh yduldeoh gh od sulph gh ulvtxh dx frxuv gx whpsv1 Lo qrxv d
sdux lqw￿uhvvdqw g*dqdo|vhu fhuwdlqhv fdudfw￿ulvwltxhv ghv sulphv gh sruwdjh dlqvl
rewhqxhv1 Fhoohv0fl vrqw hvwlp￿hv vrxv od iruph su| @a ￿ . a ￿oq+￿|, gdqv oh prgºoh
LJDUFK0lq0Phdq +45, dyhf orl gh Vwxghqw srxu o*hxur0groodu hw JHG srxu o*hxur0
pdun hw o*hxur0iudqf1 Oh judskltxh 5 su￿vhqwh o*￿yroxwlrq ghv sulphv gh sruwdjh dlqvl
hvwlp￿hv1
Oh wdeohdx 9 su￿vhqwh ohv sulqflsdohv sursul￿w￿v vwdwlvwltxhv ghv sulphv gh sruwdjh
dvvrfl￿hv dx{ prgºohv grqqdqw od orj0yudlvhpeodqfh pd{lpdoh1 Lo hvw hq sduwlfxolhu
lqw￿uhvvdqw gh frpsduhu fhv sursul￿w￿v vwdwlvwltxhv dyhf fhoohv rewhqxhv srxu ohv h{0
fºv gh uhqghphqw gh sruwdjh +wdeohdx 4,1 Rq qrwh hq sduwlfxolhu txh o*￿fduw0w|sh
ghv sulphv gh sruwdjh hvw ehdxfrxs soxv idleoh txh fhoxl ghv h{fºv gh uhqghphqw1
Fh u￿vxowdw wudgxlw oh srxyrlu h{solfdwli dvvh} idleoh gx prgºoh LJDUFK0lq0Phdq
srxu uhqguh frpswh gh od g|qdpltxh ghv h{fºv gh uhqghphqw1 Fhod shxw ￿wuh g￿
dx idlw txh oh ulvtxh g￿shqg gh idŒrq soxv frpsoh{h gh od yrodwlolw￿ frqglwlrqqhooh/
pdlv ￿jdohphqw/ shxw0￿wuh/ g*dxwuhv g￿whuplqdqwv1 Oh idleoh srxyrlu h{solfdwli shxw
suryhqlu dxvvl gh od su￿vhqfh g*huuhxuv g*dqwlflsdwlrq wuºv yrodwlohv1 Ohv dqwlflsdwlrqv
qh vrqw sdv doruv q￿fhvvdluhphqw qrq0udwlrqqhoohv/ pdlv fhod lpsoltxh gh p￿glrfuhv
dqwlflsdwlrqv ghv uhqghphqwv ixwxuv gh od sduw ghv lqwhuyhqdqwv vxu ohv pdufk￿v1 Od
iruwh dxwr0fruu￿odwlrq g*ruguh 4 ghv sulphv gh sruwdjh uh ºwh oh frpsruwhphqw qrq0
vwdwlrqqdluh ghv yrodwlolw￿v1
Od sulph gh sruwdjh hvwlp￿h dssdudæw ￿qdohphqw uhodwlyhphqw idleoh/ gh o*ruguh
gh 3/38 ª 3/3:( sdu prlv/ vrlw qhwwhphqw prlqv gh 4( sdu dq1 Lo v*djlw gh o*ruguh
gh judqghxu rewhqx sdu Hqjoh/ Ololhq hw Ureelqv +4<;:, ª sduwlu ghv erqv gx wu￿vru
dp￿ulfdlq +3/47( sdu wulphvwuh,1 Hq idlw/ hooh d frqqx xqh ￿yroxwlrq hq ghx{ gdqv
ohv wurlv pdufk￿v frqfhuq￿v = hooh hvw sdvv￿h gh 3/3;( ª 3/48( sdu prlv hqwuh 4<:8 hw
4<;3/ dx prphqw gx uhvvhuuhphqw prq￿wdluh revhuy￿ gdqv ohv wurlv sd|v ￿wxgl￿v> sxlv
hooh d g￿fux/ u￿jxolºuhphqw srxu o*hxur0groodu/ gh idŒrq soxv huudwltxh hq Doohpdjqh
hw hq Iudqfh> ￿q 4<<;/ hooh v*￿wdeolw dxwrxu gh 3 srxu ohv sulphv hxurs￿hqqhv/ dxwrxu
4:gh 3/5( sdu prlv srxu od sulph vxu o*hxur0groodu1
Qrxv dyrqv ￿jdohphqw frqvlg￿u￿ ohv fruu￿odwlrqv hqwuh ohv sulphv gh sruwdjh hvwl0
p￿hv hw xq fhuwdlq qrpeuh gh yduldeohv glvsrqleohv vxu ohv pdufk￿v g*hxur0ghylvhv =
ohv shqwhv ghv wdx{/ ohv wdx{ frxuwv hw ohv sulphv gh sruwdjh dvvrfl￿hv dx{ dxwuhv
pdufk￿v +wdeohdx :,1 Rq revhuyh wrxw g*derug txh/ srxu ohv wurlv pdufk￿v g*hxur0
ghylvhv/ ohv fruu￿odwlrqv dyhf ohv shqwhv ghv wdx{ vrqw wuºv idleohv +frpsulvhv hqwuh
03/3: srxu o*hxur0groodu hw 3/39 srxu o*hxur0pdun,1 Fh u￿vxowdw frqwuhglw/ dx prlqv hq
sduwlh/ o*k|srwkºvh gh Pdqnlz hw Plurq +4<;9, hw Kdugrxyholv +4<;;,/ vhorq odtxhooh
oh uhmhw gh od wk￿rulh ghv dqwlflsdwlrqv gh od vwuxfwxuh sdu whuph vhudlw ol￿ ª o*h{lvwhqfh
g*xqh sulph gh sruwdjh iruwhphqw hw q￿jdwlyhphqw fruu￿o￿h ª od shqwh ghv wdx{1 Rq
uhpdutxh wrxwhirlv txh od sulph gh sruwdjh q*hvw dxwrulv￿h ª g￿shqguh lfl txh g*xqh
irqfwlrq gh od yrodwlolw￿ frqglwlrqqhooh1 Lo hvw srvvleoh tx*hq dxwrulvdqw xq hqvhpeoh
g*lqirupdwlrq soxv odujh +suhqdqw hq frpswh qrwdpphqw ohv yduldwlrqv gh wdx{ hw
ohv shqwhv ghv wdx{ sdvv￿hv/ frpph gdqv Kdugrxyholv/ 4<;;,/ qrxv uhwurxylrqv ghv
u￿vxowdwv soxv idyrudeohv ylv0ª0ylv gh fhwwh k|srwkºvh1
Sdu dloohxuv/ rq rewlhqw xqh fruu￿odwlrq wuºv iruwh hqwuh od sulph gh sruwdjh hw oh
wdx{ frxuw/ frpsulvh hqwuh 3/8 srxu o*hxur0pdun hw 3/; srxu o*hxur0groodu1 Hq uhydqfkh/
od fruu￿odwlrq dyhf od yduldwlrq gx wdx{ frxuw hvw wuºv idleoh +hqwuh 03/37 hw 3/39,1
Fhv u￿vxowdwv vrqw frk￿uhqwv dyhf o*rewhqwlrq g*xqh iruwh shuvlvwdqfh gh od yduldqfh
frqglwlrqqhooh/ sxlvtxh/ frpph gh qrpeuhxvhv ￿wxghv o*rqw plv hq ￿ylghqfh/ rq qh
shxw j￿q￿udohphqw sdv uhmhwhu od qrq0vwdwlrqqdulw￿ ghv wdx{ frxuwv +fi1 qrwdpphqw
Vkhd/ 4<<5,1
Hq fh txl frqfhuqh ohv fruu￿odwlrq hqwuh ohv sulphv gh sruwdjh ghv wurlv pdufk￿v/ rq
revhuyh tx*hoohv vrqw uhodwlyhphqw iruwhv = 3/;5/ 3/:3 hw 3/94 srxu ohv uhodwlrqv groodu0
pdun/ groodu0iudqf hw pdun0iudqf uhvshfwlyhphqw1 Ohv wurlv sulphv vrqw pdutx￿hv sdu
xq qhw dffurlvvhphqw hqwuh od ￿q ghv dqq￿hv 4<:3 hw oh g￿exw ghv dqq￿hv 4<;31 Od
sulph vxu o*hxur0iudqf hvw fdudfw￿ulv￿h sdu xqh dxjphqwdwlrq vhqvleoh hqwuh 4<<5 hw
4<<7/ fh txl vhpeoh h{soltxhu od prlqguh fruu￿odwlrq dyhf ohv ghx{ dxwuhv pdufk￿v1
9 Frqfoxvlrq
Od soxsduw ghv prgºohv g*￿ydoxdwlrq g*dfwliv ￿qdqflhuv ￿wdeolvvhqw xqh uhodwlrq
wk￿rultxh hqwuh o*h{fºv gh uhqghphqw hw oh ulvtxh dvvrfl￿ ª fh uhqghphqw1 Qrxv dyrqv
￿wxgl￿ fhwwh uhodwlrq srxu oh pdufk￿ ghv hxur0ghylvhv/ ª sduwlu gh prgºohv DUFK0lq0
Phdq1 Frpph vrxyhqw vxu grqq￿hv ￿qdqflºuhv/ od g|qdpltxh gh od yduldqfh frqglwlrq0
qhooh dssdudæw qrq0vwdwlrqqdluh/ frqgxlvdqw ª dgrswhu xqh uhsu￿vhqwdwlrq LJDUFK1
Fh u￿vxowdw frq￿uph ohv hvwlpdwlrqv phq￿hv sdu Hqjoh/ Ololhq hw Ureelqv +4<;:,1 Qrxv
dyrqv ￿jdohphqw whvw￿/ vdqv sduyhqlu ª od phwwuh hq ￿ylghqfh/ od su￿vhqfh g*h￿hwv
g*dv|p￿wulh/ f*hvw0ª0gluh g*h￿hwv gl￿￿uhqwv gh fkrfv gh uhqghphqw srvlwliv rx q￿jdwliv
vxu od yrodwlolw￿ frqglwlrqqhooh1 Fh u￿vxowdw wudgxlw xqh gl￿￿uhqfh lpsruwdqwh dyhf ohv
dxwuhv sul{ g*dfwliv frpph ohv lqglfhv erxuvlhuv hw ohv wdx{ gh fkdqjh/ srxu ohvtxhov
rq wurxyh j￿q￿udohphqw ghv dv|p￿wulhv pdutx￿hv1 Gh soxv/ od su￿vhqfh g*xqh vnhz0
qhvv hw vxuwrxw g*xqh nxuwrvlv qhwwhphqw gl￿￿uhqwhv gh fhoohv lqgxlwhv sdu xqh ghqvlw￿
qrupdoh frqgxlvhqw ª uhwhqlu frpph ghqvlw￿ gh glvwulexwlrq xqh orl gh Vwxghqw srxu
o*hxur0groodu hw xqh JHG srxu o*hxur0pdun hw o*hxur0iudqf1
Lo h{lvwh xqh uhodwlrq srvlwlyh hw vljql￿fdwlyh hqwuh o*h{fºv gh uhqghphqw hw oh
ulvtxh srxu ohv wurlv pdufk￿v ￿wxgl￿v1 Od uhsu￿vhqwdwlrq od soxv dssursul￿h gx ulvtxh
vhpeoh lqg￿shqgdqwh gx pdufk￿ = lo v*djlw gx orjdulwkph gh od yrodwlolw￿ frqglwlrqqhooh1
4;Ohv udwlrv uhqghphqw0ulvtxh rewhqxv vrqw soxv idleohv txh fhx{ rewhqxv sdu ghv ￿wxghv
dqw￿ulhxuhv phq￿hv vxu ohv uhqghphqwv erxuvlhuv +Iuhqfk/Vfkzhuw hw Vwdpedxjk/ 4<;:/
Edloolh hw GhJhqqdur/ 4<<3/ qrwdpphqw,/ pdlv dvvh} surfkhv gh fhoohv rewhqxhv vxu
ohv uhqghphqwv prq￿wdluhv rx reoljdwdluhv +Hqjoh/ Ololhq hw Ureelqv/ 4<;:/ Fdpsehoo
hw Jdoeudlwk/ 4<<9,1 Vl o*rq frqvlgºuh od uhsu￿vhqwdwlrq LJDUFK0lq0Phdq/ dyhf orl gh
Vwxghqw rx JHG vhorq ohv pdufk￿v/ rq rewlhqw dlqvl srxu oh sruwhihxlooh ￿txlsrqg￿u￿
xqh ￿ydoxdwlrq wuºv vwdeoh gx sul{ gh pdufk￿ gx ulvtxh ￿ +dvvrfl￿ dx prgºoh dyhf
￿fduw0w|sh frqglwlrqqho, gh o*ruguh gh 3/4<03/5:> hq uhydqfkh/ o*hvwlpdwlrq gx ghju￿
g*dyhuvlrq srxu oh ulvtxh ￿ +dvvrfl￿ ª od yduldqfh frqglwlrqqhooh, hvw ehdxfrxs soxv
yrodwloh/ frpsulvh hqwuh 3/53 hw 3/7:1
Ilqdohphqw/ od sulph gh sruwdjh hvwlp￿h hvw yduldeoh dx frxuv gx whpsv/ pdlv
hooh uhvwh uhodwlyhphqw idleoh/ gh o*ruguh gh 3/38 ª 3/3:( sdu prlv1 Lo v*djlw gh o*ruguh
gh judqghxu rewhqx sdu Hqjoh/ Ololhq hw Ureelqv +4<;:, ª sduwlu ghv erqv gx wu￿vru
dp￿ulfdlq +3/47( sdu wulphvwuh,1 Hooh hvw dxmrxug*kxl surfkh gh 3 srxu o*hxur0pdun
hw o*hxur0iudqf hw gh 3/35( sdu prlv srxu o*hxur0groodu1
U￿i￿uhqfhv
^4‘ Dlw0Vdkdold/ \1/ hw D1Z1 Or +4<<;,/ ￿Qrqsdudphwulf Ulvn Pdqdjhphqw dqg
Lpsolhg Ulvn Dyhuvlrq￿/ plphr/ Judgxdwh Vfkrro ri Exvlqhvv/ Xqlyhuvlw| ri Fkl0
fdjr/ hw Vordq Vfkrro ri Pdqdjhphqw/ PLW1
^5‘ Dwwdqdvlr/ R1S1 +4<<4,/ ￿Ulvn/ Wlph0Ydu|lqj Vhfrqg Prphqwv dqg Pdunhw
H!flhqf|￿/ Uhylhz ri Hfrqrplf Vwxglhv/ 8;/ 7:<07<71
^6‘ Dwwdqdvlr/ R1S1/ hw J1 Zhehu +4<;<,/ ￿Lqwhuwhpsrudo Vxevwlwxwlrq/ Ulvn Dyhu0
vlrq dqg wkh Hxohu Htxdwlrq iru Frqvxpswlrq￿/ Hfrqrplf Mrxuqdo/ <<+6<8,/ 8<0
:61
^7‘ Edloolh/U 1 W 1 /h wW 1Eroohuvohy +4<<3,/ ￿D Pxowlyduldwh Jhqhudol}hg DUFK
Dssurdfk wr Prgholqj Ulvn Suhpld lqIruzdugIruhljq H{fkdqjh Udwh Pdunhwv￿/
Mrxuqdo ri Lqwhuqdwlrqdo Prqh| dqg Ilqdqfh/ </ 63<06571
^8‘ Edloolh/ U1W1/ hw U1S1 GhJhqqdur +4<<3,/ ￿Vwrfn Uhwxuqv dqg Yrodwlolw|￿/
Mrxuqdo ri Ilqdqfldo dqg Txdqwlwdwlyh Dqdo|vlv/ 58/ 53605471
^9‘ Ehokrpph/ F1 +4<<3,/ ￿Sulph gh ulvtxh hw h￿hw DUFK￿/ Uhyxh Hfrqrpltxh/
74+6,/ 8809<1
^:‘ Ehuqgw/ H1N1/ K1E1 Kdoo/U 1 H 1Kdoo/h wM 1 D 1Kdxvvpdq +4<:7,/ ￿Hvwlpdwlrq
dqg Lqihuhqfh lq Qrqolqhdu Vwuxfwxudo Prghov￿/ Dqqdov ri Hfrqrplf dqg Vrfldo
Phdvxuhphqw/ 7/ 98609991
^;‘ Eodfn/ I1 +4<:9,/ ￿Vwxglhv lq Vwrfn Sulfh Yrodwlolw| Fkdqjhv￿/ Surfhhglqjv ri
wkh 4<:9 Exvlqhvv Phhwlqj ri wkh Exvlqhvv dqg Hfrqrplf Vwdwlvwlfv Vhfwlrq/
Dphulfdq Vwdwlvwlfdo Dvvrfldwlrq1
^<‘ Eroohuvohy/ W1 +4<;9,/ ￿Jhqhudol}hg Dxwruhjuhvvlyh Frqglwlrqdoo| Khwhurvnh0
gdvwlflw|￿/ Mrxuqdo ri Hfrqrphwulfv/ 64/ 63<065;1
^43‘ Eroohuvohy/ W1 +4<;:,/ ￿D Frqglwlrqdo Khwhurvnhgdvwlf Wlph Vhulhv Prgho iru
Vshfxodwlyh Sulfhv dqg Udwhv ri Uhwxuq￿/ Uhylhz ri Hfrqrplfv dqg Vwdwlvwlfv/
9</ 875087:1
^44‘ Eroohuvohy/ W1/ U1\1 Fkrx/h wN 1 I 1Nurqhu +4<<5,/ ￿DUFK Prghoolqj lq
I l q d q f h=DU hylhz ri wkh Wkhru| dqg Hpslulfdo Hylghqfh￿/ Mrxuqdo ri Hfrqr0
phwulfv/ 85/ 808<1
4<^45‘ Eroohuvohy/ W1/ U1I1 Hqjoh hw G1E1 Qhovrq +4<<7,/ ￿DUFK Prghov￿/ lq U1I1
Hqjoh hw G1O1 PfIdgghq/ Kdqgerrn ri Hfrqrphwulfv/ yroxph LY/ Hovhylhu1
^46‘ Eroohuvohy/ W1/ U1I1 Hqjoh hw M1P1 Zrrogulgjh +4<;;,/ ￿D Fdslwdo Dvvhw
Sulflqj Prgho zlwk Wlph Ydu|lqj Fryduldqfhv￿/ Mrxuqdo ri Srolwlfdo Hfrqrp|/
<9/ 44904641
^47‘ Erxjhuro/ S1/ hw Q1 Slfdug +4<<3,/ ￿Vwdwlrqdulw| ri JDUFK Surfhvvhv dqg ri
vrph Qrqqhjdwlyh Wlph Vhulhv￿/ Mrxuqdo ri Hfrqrphwulfv/ 85/ 448045:1
^48‘ Er{/ E1H1S1/ hw G1U1 Fr{ +4<97,/ ￿Dq Dqdo|vlv ri Wudqvirupdwlrqv￿/ Mrxuqdo
ri wkh Ur|do Vwdwlvwlfdo Vrflhw|/ E59/ 54405761
^49‘ Fdpsehoo/ E1/ hw M1Z1 Jdoeudlwk +4<<9,/ ￿Qrq0Sdudphwulf Uhjuhvvlrq Prghov
ri Ghyldwlrqv iurp Ruwkrjrqdolw| lq wkh H{shfwdwlrqv Wkhru| ri wkh Whup Vwuxf0
wxuh￿/ grfxphqw gh wudydlo Frqfrugld Xqlyhuvlw| hw PfJloo Xqlyhuvlw|/ Prqwu￿do/
su￿vhqw￿ dx froortxh ￿Iruhfdvwlqj Ilqdqfldo Pdunhwv￿/ 5;05< pduv 4<<9/ Orqguhv1
^4:‘ Fdpsehoo/ M1\1/ hw O1 Khqwvfkho +4<<5,/ ￿Qr Qhzv Lv Jrrv Qhzv = Dq Dv|p0
phwulf Prgho ri Fkdqjlqj Yrodwlolw|￿/ Mrxuqdo ri Ilqdqfldo Hfrqrplfv/ 64/ 5;40
64;1
^4;‘ Fkrx/ U1\1 +4<;;,/ ￿Yrodwlolw| Shuvlvwhqfh dqg Vwrfn Ydoxdwlrqv￿/ Mrxuqdo ri
Dssolhg Hfrqrphwulfv/ 6/ 5:<05<71
^4<‘ Fkrx/ U1\1/ U1I1 Hqjoh hw D1 Ndqh +4<<5,/ ￿Phdvxulqj Ulvn Dyhuvlrq iurp
H{fhvv Uhwxuqv rq d Vwrfn Lqgh{￿/ Mrxuqdo ri Hfrqrphwulfv/ 85/ 53405571
^53‘ Fkulvwlh/ D1D1 +4<;5,/ ￿Wkh Vwrfkdvwlf Ehkdylru ri Frpprq Vwrfn Yduldqfhv =
Ydoxh/ Ohyhudjh dqg Lqwhuhvw Udwh H￿hfwv￿/ Mrxuqdo ri Ilqdqfldo Hfrqrplfv/4 3 /
73:07651
^54‘ Furxk|/ P1/ hw P1 Urfnlqjhu +4<<:,/ ￿Yrodwlolw| F|fohv ri Iuhqfk Ilqdqfldo
Pdunhwv￿/ Ilqdqfh/ 4;+5,/ 5<0831
^55‘ Glherog/ I1[1 +4<;;,/ Hpslulfdo Prgholqj ri H{fkdqjh Udwh G|qdplfv/
Vsulqjhu0Yhuodj/ Qhz \run1
^56‘ Hqjoh/ U1I1 +4<;5,/ ￿Dxwruhjuhvvlyh Frqglwlrqdo Khwhurvnhgdvwlflw| zlwk Hvwl0
pdwhv ri wkh Yduldqfh ri XN Lq dwlrq￿/ Hfrqrphwulfd/ 83/ <;:0433;1
^57‘ Hqjoh/ U1I1/ hw W1 Eroohuvohy +4<;9,/ ￿Prghoolqj wkh Shuvlvwhqfh ri Frqgl0
wlrqdo Yduldqfhv￿/ Hfrqrphwulf Uhylhzv/ 8/ 40831
^58‘ Hqjoh/U 1 I 1 /h wJ 1Jrq}doh}0Ulyhud +4<<4,/ ￿Vhpl0Sdudphwulf DUFK Pr0
ghov￿/ Mrxuqdo ri Exvlqhvv dqg Hfrqrplf Vwdwlvwlfv/ </ 678068<1
^59‘ Hqjoh/ U1I1/ G1P1 Ololhq/h wU 1 S 1Ureelqv +4<;:,/ ￿Hvwlpdwlqj Wlph Ydu|lqj
Ulvn Suhpld lq wkh Whup Vwuxfwxuh = Wkh DUFK0P Prgho￿/ Hfrqrphwulfd/8 8 /
6<4073:1
^5:‘ Hqjoh/ U1I1/ hw Y1N1 Qj +4<<4,/ ￿Wlph0Ydu|lqj Yrodwlolw| dqg wkh G|qdplf
Ehkdylru ri wkh Whup Vwuxfwxuh￿/ QEHU Zrunlqj Sdshu 69;51
^5;‘ Hqjoh/ U1I1/ hw Y1N1 Qj +4<<6,/ ￿Phdvxulqj dqg Whvwlqj wkh Lpsdfw ri Qhzv
rq Yrodwlolw|￿/ Mrxuqdo ri Ilqdqfh/ 7;/ 4:7<04::;1
^5<‘ Ihuvrq/ Z1/ hw J1 Frqvwdqwlqlghv +4<<4,/ ￿Kdelw Shuvlvwhqfh dqg Gxudelolw|
lq Djuhjdwh Frqvxpswlrq = Hpslulfdo Whvwv￿/ Mrxuqdo ri Ilqdqfldo Hfrqrplfv/
5</ 4<<05731
^63‘ Iuhqfk/ N1U1/ J1Z1 Vfkzhuw hw U1I1 Vwdpedxjk +4<;:,/ ￿H{shfwhg Vwrfn
Uhwxuqv dqg Yrodwlolw|￿/ Mrxuqdo ri Ilqdqfldo Hfrqrplfv/ 4</ 60631
53^64‘ Iulhgpdq/ E1P1/ hw N1Q1 Nxwwqhu +4<;;,/ ￿Wlph0Ydu|lqj Ulvn Shufhswlrqv
dqg wkh Sulflqj ri Ulvn| Dvvhwv￿/ R{irug Hfrqrplf Sdshuv/ 77+7,/ 1
^65‘ Jdoodqw/ D1U1/ hw J1 Wdxfkhq +4<;<,/ ￿Vhplqrqsdudphwulf Hvwlpdwlrq ri
Frqglwlrqdoo| Frqvwudlqhg Khwhurjhqhrxv Surfhvvhv = Dvvhw Sulflqj Dssolfd0
wlrqv￿/ Hfrqrphwulfd/ 8:/ 43<4044531
^66‘ Jdoodqw/ D1U1/ S1H1 Urvvl/hwJ 1Wdxfkhq +4<<5,/ ￿Vwrfn Sulfhv dqg Yroxph￿/
Uhylhz ri Ilqdlfldo Vwxglhv/ 8+5,/ 4<<05751
^67‘ Jorvwhq/ U1W1/ U1 Mdjdqqdwkdq/h wG 1Uxqnoh +4<<6,/ ￿Rq wkh Uhodwlrq
ehwzhhq wkh H{shfwhg Ydoxh dqg wkh Yrodwlolw| ri wkh Qrplqdo H{fhvv Uhwxuq ri
Vwrfnv￿/ Mrxuqdo ri Ilqdqfh/ 7;+8,/ 4::<04;341
^68‘ Jrxuodrxhq/ M0S1 +4<;;,/ ￿Xqh qrxyhooh h{sorudwlrq gh od vwuxfwxuh sdu whuph
ghv wdx{ g*lqw￿u￿w￿/ ￿frqrplh hw Vrfl￿w￿/ 9+4,/ 5:406331
^69‘ Kdqvhq/ E1H1 +4<<7,/ ￿Dxwruhjuhvvlyh Frqglwlrqdo Ghqvlw| Hvwlpdwlrq￿/ Lqwhu0
qdwlrqdo Hfrqrplf Uhylhz/ 68+6,/ :380:631
^6:‘ Kdugrxyholv/J1D1 +4<;;,/ ￿Wkh Suhglfwlyh Srzhu ri wkh Whup Vwuxfwxuh gxulqj
Uhfhqw Prqhwdu| Uhjlphv￿/ Mrxuqdo ri Ilqdqfh/ 76+5,/ 66<06891
^6;‘ Mrulrq/ S1 +4<;;,/ ￿Rq Mxps Surfhvvhv lq wkh Iruhljq H{fkdqjh dqg Vwrfn
Pdunhwv￿/ Uhylhz ri Ilqdqfldo Vwxglhv/ 4/ 75:07781
^6<‘ Olqwqhu/ M1 +4<98,/ ￿Wkh Ydoxdwlrq ri Ulvn Dvvhwv dqg wkh Vhohfwlrq ri Ulvn|
Lqyhvwphqwv lq Vwrfn Sruwirolrv dqg Fdslwdo Exgjhwv￿/ Uhylhz ri Hfrqrplfv dqg
Vwdwlvwlfv/ 7:+4,/ 4606:1
^73‘ Pdunrylw}/ K1P1 +4<85,/ ￿Sruwirolr Vhohfwlrq￿/ Mrxuqdo ri Ilqdqfh/ :+4,/ ::0<41
^74‘ Pdunrzlw}/ K1P1 +4<8<,/ Sruwirolr Vhohfwlrq = H!flhqw Glyhuvl￿fdwlrq ri Lq0
yhvwphqwv/ Zloh|/ Qhz \run1
^75‘ Pdqghoeurw/ E1 +4<96,/ ￿Wkh Yduldwlrq ri Fhuwdlq Vshfxodwlyh Sulfhv￿/ Mrxuqdo
ri Exvlqhvv/ 69/ 6<7074<1
^76‘ PfFxoorfk/ M1K1 +4<<6,/ ￿D Uhh{dplqdwlrq ri Wudglwlrqdo K|srwkhvhv derxw
wkh Whup Vwuxfwxuh = D Frpphqw￿/ Mrxuqdo ri Ilqdqfh/ 7;+5,/ ::<0:;<1
^77‘ Phuwrq/ U1F1 +4<;3,/ ￿Rq Hvwlpdwlqj wkh H{shfwhg Uhwxuq rq wkh Pdunhw =
Dq H{sorudwru| Lqyhvwljdwlrq￿/ Mrxuqdo ri Ilqdqfldo Hfrqrplfv/ ;/ 65606941
^78‘ Qhovrq/ G1E1 +4<<4,/ ￿Frqglwlrqdo Khwhurvnhgdvwlflw| lq Dvvhw Uhwxuqv = D Qhz
Dssurdfk￿/ Hfrqrphwulfd/ 8<+5,/ 67:06:31
^79‘ Srrq/ V0K1/ hw V1M1 Wd|oru +4<<5,/ ￿Vwrfn Uhwxuqv dqgYrodwlolw| = DqHpslulfdo
Vwxg| ri wkh XN Vwrfn Pdunhw￿/ Mrxuqdo ri Edqnlqj dqg Ilqdqfh/ 49/ 6:08<1
^7:‘ Vfkzhuw/ J1Z1 +4<;<,/ ￿Zk| Grhv Vwrfn Pdunhw Yrodwlolw| Fkdqjh Ryhu
WlphB￿/ Mrxuqdo ri Ilqdqfh/ 77/ 4448044861
^7;‘ Vkdush/ Z1I1 +4<97,/ ￿Fdslwdo Dvvhw Sulfhv = D Wkhru| ri Pdunhw Htxloleulxp
Xqghu Frqglwlrqv ri Ulvn￿/ Mrxuqdo ri Ilqdqfh/ 4</ 75807751
^7<‘ Vkhd/ J1V1 +4<<5,/ ￿Ehqfkpdunlqj wkh H{shfwdwlrqv K|srwkhvlv ri wkh Lqwhuhvw0
Udwh Whup Vwuxfwxuh = Dq Dqdo|vlv ri Frlqwhjudwlrq Yhfwruv￿/ Mrxuqdo ri Exvl0
qhvv dqg Hfrqrplf Vwdwlvwlfv/ 43+6,/ 67:06991
^83‘ Wd|oru/ P1S1 +4<<5,/ ￿Prghoolqj wkh \lhog Fxuyh￿/ Wkh Hfrqrplf Mrxuqdo/4 3 5 /
857086:1
54^84‘ Wkrpdv/ V0K1/ hw P1U1 Zlfnhqv +4<<6,/ ￿Dq Lqwhuqdwlrqdo FDSP iru Erqgv
dqg Htxlwlhv￿/ Mrxuqdo ri Lqwhuqdwlrqdo/ Prqh| dqg Ilqdqfh/ 45+7,/ 6<307451
^85‘ Wrelq/ M1 +4<8;,/ ￿Oltxlglw| Suhihuhqfh dv Ehkdylrxu Wrzdug Ulvn￿/ Uhylhz ri
Hfrqrplf Vwxglhv/ 89/ 980;91
^86‘ ]dnrldq/ M1P1 +4<<7,/ ￿Wkuhvkrog Khwhurvnhgdvwlf Prghov￿/ Mrxuqdo ri Hfrqr0
plf G|qdplfv dqg Frqwuro/ 4;/ <640<881
55Wdeohdx 4 = Sursul￿w￿v vwdwlvwltxhv ghv h{fºv gh uhqghphqw
Oh wdeohdx su￿vhqwh ohv sulqflsdohv vwdwlvwltxhv g￿fulydqw ohv h{fºv gh uhqghphqw
gh sruwdjh srxu ohv gl￿￿uhqwv frxsohv gh pdwxulw￿v hw srxu oh sruwhihxlooh ￿txlsrqg￿u￿
+qrw￿ hu
E￿ce^￿
| ,=￿ hvw o*￿fduw0w|sh> OES +N, hvw od vwdwlvwltxh gh Omxqj0Er{/ fruulj￿h
srxu k￿w￿urvf￿gdvwlflw￿/ dvvrfl￿h dx whvw gh qxoolw￿ mrlqwh ghv N suhplºuhv dxwrfruu￿0
odwlrqv gh od v￿ulh> OE2+N, hvw od vwdwlvwltxh gh Omxqj0Er{ dvvrfl￿h dx whvw gh qxoolw￿
mrlqwh ghv N suhplºuhv dxwrfruu￿odwlrqv gx fduu￿ gh od v￿ulh1 Fhv ghx{ vwdwlvwltxhv
vxlyhqw xq "2 ª N ghju￿v gh olehuw￿1 VN hw HN vrqw od vnhzqhvv hw o*h{fºv gh nxu0
wrvlv qrq0frqglwlrqqhov> vrxv o*k|srwkºvh gh qxoolw￿/ W +VN@9, hw W +HN@57, vxlyhqw
xq "2 ª xq ghju￿ gh olehuw￿1 ME @ W +VN@9.HN@57, hvw od vwdwlvwltxh gh Mdutxh
hw Ehud> vrxv o*k|srwkºvh qxooh gh qrupdolw￿/ ME vxlw xq "2 ª ghx{ ghju￿v gh olehuw￿1
@/ K hw S lqgltxhqw txh od vwdwlvwltxh hvw vljql￿fdwlyh dx{ vhxlov gh 4(/ 8( hw 43(
uhvshfwlyhphqw1
pdufk￿ ￿ {￿ O E S +45, OES +57, OE2+45, OE2+57, VN HN ME
+p>q, +{433, +{433,
hxur0groodu
+4>6, 5/9 45/< 48/8 65/8 4:4/5 @ 566/3 @ 4/7 @ 44/< @ 4:4:/8 @
+4>9, 8/5 64/; 45/8 58/9 486/9 @ 557/9 @ 4/4 @ </8 @ 4395/: @
+4>45, 9/; 94/4 46/; 59/8 436/9 @ 499/< @ 3/: @ :/9 @ 9:</5 @
+6>9, 5/< 45/5 73/: @ 8</6 @ 58</: @ 65:/< @ 3/; @ 9/8 @ 83;/5 @
+6>45, 8/3 65/8 83/4 @ 95/6 @ 64</; @ 6:6/4 @ 3/4 7/; @ 589/8 @
+9>45, 5/; 48/3 494/3 @ :</; @ 689/5 @ 784/: @ 03/< @ 5/7 @ <</6 @
+4>ht, 7/< 67/9 45/< 59/7 455/3 @ 4;;/: @ 4/3 @ ;/< @ <84/7 @
hxur0pdun
+4>6, 4/8 :/9 46/3 54/3 4/6 5/8 06/8 @ 73/3 @ 4;;7;/7 @
+4>9, 6/5 4;/7 49/; 58/7 7/8 <;/; 05/9 @ 58/3 @ :7;9/4 @
+4>45, 8/< 6</3 4;/5 56/5 57/4 69/< K 04/4 @ ;/5 @ ;55/3 @
+6>9, 4/: 9/9 446/4 @ 464/3 @ 458/6 @ 484/3 @ 03/9 @ 7/; @ 5:8/8 @
+6>45, 6/4 4</; 44:/< @ 466/7 @ 4:8/6 @ 57: @ 03/: @ 5/6 @ ::/5 @
+9>45, 4/: 43/5 588/; @ 5:9/3 @ 66</4 @ 857/4 @ 03/9 @ 4/: @ 7:/9 @
+4>ht, 6/4 5/; 4:/; 56/9 </44 4:/5 04/< @ 49/6 @ 655</: @
hxur0iudqf
+4>6, 7/3 5</7 </9 48/7 547 @ 55</4 @ 03/5 43/4 @ 448;/; @
+4>9, 8/9 83/< 8/4 </< 4:6/3 @ 54:/: @ 03/4 9/4 @ 763/9 @
+4>45, 8/< :8/8 9/4 49/7 456/< @ 489/7 @ 03/8 @ 6/8 @ 479/3 @
+6>9, 5/9 4:/: 64/7 @ 68/< S 666/: @ 6;5/3 @ 04/3 @ 8/8 @ 6<4/; @
+6>45, 6/5 68/; 63/< @ 6;/8 K 589/8 @ 599/5 @ 04/4 @ 8/3 @ 676/: @
+9>45, 4/8 49/: :9/4 @ ;6/; @ 565/5 @ 594/3 @ 04/6 @ 8/9 @ 764/< @
+4>ht, 8/5 83/6 8/8 45/; 493/; @ 536/3 @ 03/7 K 8/4 @ 639/9 @
56Wdeohdx 5 = Fdudfw￿ulvwltxhv ghv prgºohv JDUFK hw LJDUFK
Oh wdeohdx lqgltxh ohv u￿vxowdwv ghv hvwlpdwlrqv ghv prgºohv JDUFK hw LJDUFK
dyhf ghqvlw￿ qrupdoh1 oqO hvw od orj0yudlvhpeodqfh gx prgºoh1 Ohv sdudpºwuhv vrqw
g￿￿qlv sdu ohv ￿txdwlrqv +7, ª +9,1 OES +57, hw OE2+57, vrqw uhvshfwlyhphqw od vwd0
wlvwltxh gh Omxqj0Er{/ fruulj￿h srxu o*k￿w￿urvf￿gdvwlflw￿/ dvvrfl￿h dx whvw gh qxoolw￿
mrlqwh ghv 57 suhplºuhv dxwrfruu￿odwlrqv ghv u￿vlgxv vwdqgduglv￿v hw od vwdwlvwltxh gh
Omxqj0Er{ dvvrfl￿h dx whvw gh qxoolw￿ mrlqwh ghv 57 suhplºuhv dxwrfruu￿odwlrqv ghv
fduu￿v ghv u￿vlgxv vwdqgduglv￿v1 Vrxv o*k|srwkºvh qxooh/ hoohv vrqw glvwulex￿hv frpph
xq "2 ª 57 ghju￿v gh olehuw￿1 w+e￿,/ w+e2,/ w+e￿, hw ￿ vrqw ohv vwdwlvwltxhv gh whvw dvvr0
fl￿hv dx{ whvwv g*dv|p￿wulh sursrv￿v sdu Hqjoh hw Qj +4<<6, +￿txdwlrqv +:, ª +43,,1
@/ K hw S lqgltxhqw txh od vwdwlvwltxh hvw vljql￿fdwlyh dx{ vhxlov gh 4(/ 8( hw 43(
uhvshfwlyhphqw1
pdufk￿ oqOO E S +57, sdudpºwuhv hvwlp￿v whvwv g*dv|p￿wulh
+prgºoh, +{433, OE2+57, ￿￿ ￿ . ￿w +e￿, w+e2, w+e￿, ￿
hxur0groodu
yro1 frqvw1 068/;8 59/7 ￿ ￿ ￿ 4/49 08/43@ 6/7<@ 7:/5<@
4;;/: @
JDUFK 06/34 5;/; 3/446 3/;<7 4/33: 4/67 04/97 03/89 5/<9
5:/6 +3/<;, +:/<5,
LJDUFK 06/3: 5;/8 3/43: 3/;<6 4/333 4/6; 04/:5S 03/84 6/57
5;/< +3/;9,
hxur0pdun
yro1 frqvw1 48/4< 56/9 ￿ ￿ ￿ 4/4: 04/69 03/46 3/;;
4:/5
JDUFK 5</<8 58/7 3/458 3/;:: 4/335 4/:3S 03/;3 04/44 5/;<
</; +5/6<, +57/::,
LJDUFK 5</<7 58/7 3/456 3/;:: 4/333 4/:3S 03/;4 04/44 5/;:
</; +6/86,
hxur0iudqf
yro1 frqvw1 0:6/49 45/; ￿ ￿ ￿ 4/7: 07/76@ 03/:; 4;/<7@
536/3 @
JDUFK 075/68 53/3 3/4;< 3/;63 4/34< 3/73 03/;4 04/<3S 7/3:
49/8 +4/94, +</54,
LJDUFK 075/7; 4</9 3/496 3/;6: 4/333 4/93 03/<9 04/;4 6/<3
4:/3 +5/43,
57Wdeohdx 6 = Fdudfw￿ulvwltxhv ghv prgºohv LJDUFK0lq0Phdq vhorq od glvwulexwlrq
frqglwlrqqhooh hw od iruph gx ulvtxh
Oh wdeohdx lqgltxh ohv u￿vxowdwv ghv hvwlpdwlrqv ghv prgºohv LJDUFK0lq0Phdq
srxu ohv gl￿￿uhqwhv glvwulexwlrqv frqglwlrqqhoohv hw ohv gl￿￿uhqwhv uhsu￿vhqwdwlrqv gx
ulvtxh frqvlg￿u￿hv1 Ohv sdudpºwuhv vrqw g￿￿qlv sdu ohv ￿txdwlrqv +45, ª +47,1 Gdqv
o*￿txdwlrq +47,/ rq d ￿￿ @4 @￿ srxu od orl gh Vwxghqw/ ￿￿ @ ￿ srxu od JHG hw ￿￿ @
id￿>dej srxu oh g￿yhorsshphqw hq sro|q￿phv g*Khuplwh1 oqO hvw od orj0yudlvhpeodqfh
gx prgºoh1 HNW uhsu￿vhqwh o*h{fºv gh nxuwrvlv g￿gxlw ghv sdudpºwuhv hvwlp￿v1 Rq d
HNW @6 + ￿ ￿5,@+￿ ￿ 7, srxu od orl gh Vwxghqw/ HNW @￿ + 4 @￿,￿+8@￿,@￿+6@￿,
2
srxu od JHG hw HNW @ de srxu oh g￿yhorsshphqw hq sro|q￿phv g*Khuplwh1
pdufk￿ Qrupdoh Vwxghqw JHG Khuplwh
+prgºoh, oqO oqO 4@￿ HNW oqO￿ H N W oqOd ￿ de
+{433, +{433, +{433, +{433,
hxur0groodu
*+￿,@111
fwh 06/3: 3/76 3/43< 4/49 03/4; 4/6;; 4/38 03/76 03/4;7 4/3;7
+5/49, +:/39, +3/;;, +4/;;
￿ 04/<4 4/7: 3/439 4/43 3/75 4/76< 3/<4 3/45 03/469 3/<9<
+5/39, +9/63, +3/96, +4/79
￿2 05/96 3/:< 3/43: 4/45 03/3; 4/74: 3/<: 03/5: 03/48: 4/367
+5/3;, +9/7:, +3/:8, +4/:6
oq￿ 04/8: 4/87 3/436 4/38 3/:4 4/767 3/<6 3/6; 03/477 3/<8:
+5/35, +9/83, +3/9<, +4/83
hxur0pdun
*+￿,@111
fwh 5</<7 67/:4 3/46: 4/;5 67/<< 4/556 4/97 66/8< 3/33; 4/866
+5/99, +:/:9, +3/36, +5/;;
￿ 63/75 68/84 3/483 5/58 69/3; 4/49; 4/<3 67/89 3/468 4/993
+5/<8, +:/5<, +3/7<, +6/48
￿2 63/63 68/4: 3/474 4/<7 68/98 4/4<; 4/:8 67/58 3/43: 4/934
+5/::, +:/;;, +3/6<, +6/3;
oq￿ 63/83 68/;5 3/487 5/74 69/7< 4/476 5/36 67/<7 3/4:: 4/;56
+6/34, +9/<4, +3/95, +6/35
hxur0iudqf
*+￿,@111
fwh 075/7; 06</67 3/475 4/<: 06;/69 4/545 4/9< 06;/65 03/686 4/73;
+6/46, +</87, +4/::, +6/68
￿ 075/69 06;/:4 3/487 5/74 06:/94 4/4:5 4/;; 06:/:7 03/65; 4/894
+6/63, +</73, +4/7:, +6/:<
￿2 075/66 06;/;9 3/47; 5/4; 06:/;5 4/4<5 4/:; 06:/;8 03/65< 4/848
+6/55, +</7;, +4/84, +6/94
oq￿ 075/73 06;/;6 3/484 5/5< 06:/8; 4/489 4/<9 06:/:; 03/668 4/8:3
+6/5<, +</97, +4/85, +6/;3
58Wdeohdx 7d = Hvwlpdwlrqv ghv prgºohv LJDUFK0lq0Phdq dyhf glvwulexwlrq frqgl0
wlrqqhooh gh Vwxghqw
Oh wdeohdx lqgltxh ohv u￿vxowdwv ghv hvwlpdwlrqv ghv prgºohv LJDUFK0lq0Phdq
srxu od orl gh Vwxghqw1 Ohv sdudpºwuhv vrqw g￿￿qlv sdu ohv ￿txdwlrqv +45, ª +47,1 Gdqv
o*￿txdwlrq +47,/ rq d ￿￿ @4 @￿1 oqO hvw od orj0yudlvhpeodqfh gx prgºoh1 OES +57, hw
OE2+57, vrqw uhvshfwlyhphqw od vwdwlvwltxh gh Omxqj0Er{/ fruulj￿h srxu o*k￿w￿urv0
f￿gdvwlflw￿/ dvvrfl￿h dx whvw gh qxoolw￿ mrlqwh ghv 57 suhplºuhv dxwrfruu￿odwlrqv ghv
u￿vlgxv vwdqgduglv￿v hw od vwdwlvwltxh gh Omxqj0Er{ dvvrfl￿h dx whvw gh qxoolw￿ mrlqwh
ghv 57 suhplºuhv dxwrfruu￿odwlrqv ghv fduu￿v ghv u￿vlgxv vwdqgduglv￿v1 Vrxv o*k|sr0
wkºvh qxooh/ hoohv vrqw glvwulex￿hv frpph xq "2 ª 57 ghju￿v gh olehuw￿1 VN hw HN
vrqw od vnhzqhvv hw o*h{fºv gh nxuwrvlv qrq0frqglwlrqqhov1
pdufk￿ oqO￿ ￿ f ￿￿ 4@￿ OES +57, VN
+prgºoh, +{433, +{433, +{433, OE2+57, HN
hxur0groodu
*+￿,@111
fwh 3/76 7/488 3/333 3/497 ￿ 3/43< 63/3 03/<8 @
+7/87, +3/33, +4/59, +5/49, 5;/9 7/88 @
￿ 4/7: 3/868 3/333 3/4;4 3/58< 3/439 5;/9 03/<8 @
+3/58, +3/33, +4/:<, +5/53, +5/39, 47/3 7/5; @
￿2 3/:< 6/7:; 3/333 3/4:4 3/55; 3/43: 5;/9 03/<; @
+6/66, +3/33, +4/63, +4/94, +5/3;, 47/6 7/7< @
oq￿ 4/87 47/593 3/333 3/4:9 3/37; 3/436 5;/4 03/;< @
+5/<9, +3/33, +5/3<, +4/;:, +5/35, 48/9 6/<; @
hxur0pdun
*+￿,@111
fwh 67/:4 5/894 3/333 3/479 ￿ 3/46: 56/4 03/57
+5/<3, +3/33, +4/<7, +5/99, :/7 8/;8 @
￿ 68/84 03/;4: 03/33: 3/4;9 3/5:3 3/483 56/< 3/49
+3/7;, +3/54, +4/;;, +5/7;, +5/<8, 8/; 9/<3 @
￿2 68/4: 4/8;< 3/333 3/47; 3/79< 3/474 57/; 03/38
+4/88, +3/33, +4/8<, +5/85, +5/::, 9/9 9/46 @
oq￿ 68/;5 45/957 03/34: 3/54< 3/378 3/487 54/7 3/56
+6/44, +3/6<, +4/<:, +5/7;, +6/34, 8/8 :/85 @
hxur0iudqf
*+￿,@111
fwh 06</67 5/:55 3/33; 3/555 ￿ 3/475 53/9 03/:: @
+5/38, +3/3;, +5/69, +6/46, 47/< 5/49 @
￿ 06;/:4 03/978 3/338 3/55; 3/4;< 3/487 53/< 03/;5 @
+3/5;, +3/39, +5/77, +5/34, +6/63, 47/6 5/76 @
￿2 06;/;9 4/::4 3/333 3/54; 3/4<9 3/47; 53/9 03/:< @
+4/59, +3/33, +5/64, +5/4:, +6/55, 47/9 5/5; @
oq￿ 06;/;6 </;68 3/339 3/557 3/36: 3/484 53/; 03/;5 @
+5/59, +3/3:, +5/93, +4/89, +6/5<, 47/8 5/6< @
59Wdeohdx 7e = Hvwlpdwlrqv ghv prgºohv LJDUFK0lq0Phdq dyhf glvwulexwlrq frqgl0
wlrqqhooh JHG
Oh wdeohdx lqgltxh ohv u￿vxowdwv ghv hvwlpdwlrqv ghv prgºohv LJDUFK0lq0Phdq
srxu od JHG1 Ohv sdudpºwuhv vrqw g￿￿qlv sdu ohv ￿txdwlrqv +45, ª +47,1 Gdqv o*￿txd0
wlrq +47,/ rq d ￿￿ @ ￿1 oqO hvw od orj0yudlvhpeodqfh gx prgºoh1 OES +57, hw OE2+57,
vrqw uhvshfwlyhphqw od vwdwlvwltxh gh Omxqj0Er{/ fruulj￿h srxu o*k￿w￿urvf￿gdvwlflw￿/
dvvrfl￿h dx whvw gh qxoolw￿ mrlqwh ghv 57 suhplºuhv dxwrfruu￿odwlrqv ghv u￿vlgxv vwdq0
gduglv￿v hw od vwdwlvwltxh gh Omxqj0Er{ dvvrfl￿h dx whvw gh qxoolw￿ mrlqwh ghv 57 suh0
plºuhv dxwrfruu￿odwlrqv ghv fduu￿v ghv u￿vlgxv vwdqgduglv￿v1 Vrxv o*k|srwkºvh qxooh/
hoohv vrqw glvwulex￿hv frpph xq "2 ª 57 ghju￿v gh olehuw￿1 VN hw HN vrqw od vnhzqhvv
hw o*h{fºv gh nxuwrvlv qrq0frqglwlrqqhov1
pdufk￿ oqO￿ ￿ f ￿￿￿ O E S +57, VN
+prgºoh, +{433, +{433, +{433, OE2 +57, HN
hxur0groodu
*+￿,@111
fwh 03/4; 7/983 3/347 3/444 ￿ 4/6;; 5;/9 03/:6 @
+6/73, +3/54, +4/86, +:/39, 5:/9 7/3: @
￿ 3/75 4/3<< 3/363 3/469 3/54: 4/76< 5:/: 03/;6 @
+3/6:, +3/5<, +4/45, +4/5:, +9/64, 54/4 7/38 @
￿2 03/3; 7/457 3/348 3/447 3/473 4/74: 5;/4 03/:9 @
+5/93, +3/4<, +4/59, +3/96, +9/7:, 58/6 7/38 @
oq￿ 3/:4 48/55: 3/369 3/475 3/388 4/767 5:/8 03/;4 @
+5/6:, +3/74, +4/89, +4/95, +9/83, 54/: 6/;; @
hxur0pdun
*+￿,@111
fwh 67/<< 5/<34 3/373 3/457 ￿ 4/556 58/3 03/95 @
+43/36, +4/33, +6/37, +:/:9, </4 8/<3 @
￿ 69/3; 04/<95 3/378 3/465 3/67; 4/49; 63/7 03/6; @
+3/:6, +3/<4, +5/49, +6/54, +:/5<, ;/< 8/8: @
￿2 68/98 4/899 3/358 3/436 3/873 4/4<; 5;/6 03/85 @
+3/:7, +3/93, +4/<3, +5/38, +:/;;, </4 8/:6 @
oq￿ 69/7< 4:/87; 3/3:; 3/49< 3/3:6 4/476 5;/9 03/69 @
+4/98, +3/:9, +4/75, +4/63, +9/<4, ;/: 8/<; @
hxur0iudqf
*+￿,@111
fwh 06;/69 6/534 3/444 3/49; ￿ 4/545 4</6 03/:3 @
+</;4, +3/94, +5/5;, +</87, 49/< 5/56 @
￿ 06:/94 04/598 3/3;; 3/486 3/536 4/4:5 4</9 03/:8 @
+3/65, +3/84, +4/<:, +4/:8, +</73, 4:/: 5/79 @
￿2 06:/;5 4/<74 3/3:: 3/47< 3/4;7 4/4<5 4</8 03/:5 @
+:/:4, +3/76, +4/;;, +4/46, +</84, 4;/4 5/68 @
oq￿ 06:/8; 46/;;7 3/444 3/493 3/39: 4/489 4</8 03/:: @
+7/57, +3/95, +5/4;, +5/54, +</97, 4:/7 5/85 @
5:Wdeohdx 8 = Frpsdudlvrq ghv udwlrv uhqghphqw0ulvtxh
Oh wdeohdx lqgltxh ohv udwlrv uhqghphqw0ulvtxh ghv prgºohv LJDUFK0lq0Phdq
dyhf glvwulexwlrq frqglwlrqqhooh qrupdoh/ gh Vwxghqw rx JHG1 Oh frh!flhqw ￿ hvw
lqgltx￿ dyhf/ hqwuh sduhqwkºvhv/ od vwdwlvwltxh gh Vwxghqw dvvrfl￿h1




￿ 3/5<< 3/58< 3/54:
+6/78, +5/53, +4/5:,
￿2 3/57: 3/55; 3/473
+4/63, +4/94, +3/96,




￿ 3/588 3/5:3 3/67;
+4/78, +5/7;, +6/54,
￿2 3/77; 3/79< 3/873
+4/95, +5/85, +5/38,




￿ 3/3<6 3/4;< 3/536
+3/98, +5/34, +4/:8,
￿2 3/44< 3/4<9 3/4;7
+3/;4, +5/4:, +4/46,
oq￿ 3/356 3/36: 3/39:
+3/88, +4/89, +5/54,
5;Wdeohdx 9 = Sursul￿w￿v vwdwlvwltxhv ghv sulphv gh sruwdjh hvwlp￿hv
Oh wdeohdx su￿vhqwh ohv sulqflsdohv vwdwlvwltxhv g￿fulydqw ohv sulphv gh sruwdjh/
hvwlp￿hv ª sduwlu gx prgºoh pd{lplvdqw od orj0yudlvhpeodqfh1
pdufk￿ pr| ￿ plq pd{ Dxwrfruu￿odwlrqv g*ruguh111
+{433, +{433, +{433, +{433, 4569 4 5 5 7
hxur0groodu :/7 6/6 4/: 48/9 3/<;3 3/<93 3/<74 3/;;5 3/::3 3/867
hxur0pdun 7/< 6/4 03/: 48/: 3/<8; 3/<49 3/;:6 3/::8 3/94< 3/686
hxur0iudqf :/3 7/3 03/: 48/; 3/<:6 3/<7: 3/<53 3/;59 3/993 3/84;
Wdeohdx : = Fruu￿odwlrq hqwuh ohv sulphv gh sruwdjh hvwlp￿hv hw fhuwdlqhv yduldeohv
Oh wdeohdx su￿vhqwh ohv fruu￿odwlrqv hqwuh ohv sulphv gh sruwdjh/ hvwlp￿hv ª sduwlu
gx prgºoh pd{lplvdqw od orj0yudlvhpeodqfh/ hw ohv yduldeohv h{solfdwlyhv vxlydqwhv = od
shqwh ghv wdx{/ ohv wdx{ frxuwv/ od yduldwlrq ghv wdx{ frxuwv hw ohv sulphv gh sruwdjh
hvwlp￿hv ghv dxwuhv pdufk￿v ￿wxgl￿v hw ohv h{fºv gh uhqghphqw1
yduldeoh sulph gh sruwdjh hvwlp￿h vxu 111
+pdufk￿, hxur0groodu hxur0pdun hxur0iudqf
h{fºv gh uhqghphqw
hxur0groodu 3/366 03/343 3/398
hxur0pdun 3/347 3/365 3/486
hxur0iudqf 03/363 03/39; 3/3:5
shqwh ghv wdx{
hxur0groodu 03/39< 03/45; 3/46:
hxur0pdun 3/437 3/38: 3/398
hxur0iudqf 3/453 03/339 3/376
wdx{ frxuw
hxur0groodu 3/;3; 3/:8< 3/855
hxur0pdun 3/783 3/7<7 3/46;
hxur0iudqf 3/9<8 3/9;3 3/:3;
yduldwlrq gx wdx{ frxuw
hxur0groodu 03/374 03/34; 03/394
hxur0pdun 3/353 3/393 03/444
hxur0iudqf 3/356 3/38< 03/353
sulph gh sruwdjh hvwlp￿h
hxur0groodu 4/333 3/;48 3/9<8
hxur0pdun 3/;48 4/333 3/939
hxur0iudqf 3/9<8 3/939 4/333
5<Dqqh{h = Glyhuvhv ￿ydoxdwlrqv gx udwlr uhqghphqw0ulvtxh
Yduldqfh Yrodwlolw￿ Fdudfw￿ulvwltxhv
+￿,+ ￿, ghv uhodwlrqv
Pdufk￿v dfwlrqv
Phuwrq +4<;3, 6/49 3/4: yro1 klvwrultxh 850:; Q\VH
Iuhqfk hw doll +4<;:, 4/39 3/39 yro1 klvwrultxh 850;7 Q\VH
￿ 7/75 3/6: DUFK0P 850;7 Q\VH
Fkrx +4<;;, 7/83 DUFK0P 950;8 Q\VH
Edloolh hw GhJhqqdur +4<<3, 5/3< DUFK0P :30;: Q\VH qrupdo
￿ 3/<4 DUFK0P :30;: Q\VH vwxghqw
Srrq hw Wd|oru +4<<5, 4/58 DUFK0P 980;< IWVH qrupdo
￿ 3/:: DUFK0P 980;< IWVH vwxghqw
Pdufk￿v gh wdx{ g*lqw￿u￿w
DUFK0P
Hqjoh hw doll +4<;:, 3/9< 930;7 erqv gx wu￿vru dp￿ulfdlq
Ehokrpph +4<<3, 3/503/8 8<0;9 erqv gx wu￿vru dp￿ulfdlq
￿ 06/7 :30;; SLERU
Fdpsehoo hw Jdoeudlwk +4<<9, 3/503/8 930<6 erqv gx wu￿vru dp￿ulfdlq
3/803/< 930<6 erqv gx wu￿vru fdqdglhq
Fhwwh ￿wxgh
DUFK0P :80<: hxur0ghylvhv
Hxur0groodu 3/58 3/63 orl qrupdoh
3/56 3/59 orl gh vwxghqw
Hxur0pdun 3/78 3/59 orl qrupdoh
3/87 3/68 JHG
Hxur0iudqf 3/45 3/3< orl qrupdoh
3/4; 3/53 JHG
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